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© A novel hydroxamic acid derivative containing a compound represented by general formula (I) or a 
pharmaceutlcally acceptable salt thereof as the active Ingredient, which has activities of inhibiting cell growth, 
vascularization, etc.. It has activities of inhibiting hemangioendothelial cell growth and the development of a 
lymphocyte adhesion factor, and detransformation by ras gene, thus inhibiting cell growth and being efficacious 
against inflammation and tumor. 
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Technical Field 



The present invention relates to novel hydroxamic acid derivatives which show activities such as cell 
growth inhibitory activity, vascularization Inhibitory activity and the like and are useful for prophylaxis and 
5 therapy of various inflammatory diseases, tumors, arteriosclerosis, peptic ulcer, diabetic retinopathy or the 
like. 

Background Art 

70 In higher animals, a lot of tissues and organs have individual unique cell growth system, which are 
controlled by various regulatory mechanisms. 

The participation of cell growth factors capable of effecting the positive control of cell growth of various 
cells has been shown and there have been reports which suggest the existence of relationships between 
various diseases and an abnormal growth of cells induced by an excessive production of cell growth factors 

76 and/or an excessive reaction to them. For example, tumor cells release a certain substance(s) capable of 
accelerating vascularization to maintain their own growth. It has been revealed that the vascularizing factor 
has a potent growth accelerating effect on vascular endothelial cells, and such vascularization can be also 
observed during chronic Inflammation, arteriosclerosis and peptic ulcer. Although there are some com- 
pounds known to inhibit the vascularization, for example, DS4152 and the like (see, Japanese Patent 

20 Publication (KOKAI) No. 63-119500), the activity is not sufficient. 

Furthermore, lymphocytes take an important role in case of inflammation, during which an adhesion 
phenomenon is observed between lymphocytes and vascular wall via an adhesive molecules expressed on 
the vascular endothelial cells. Therefore, It has been considered that inflammation can be prevented by 
inhibiting the expression of adhesive molecules on the vascular endothelial cells or by directly interfering 

25 the adhesive reaction. 

On the other hand, the discovery of tumor genes has promoted the development of antitumor agents. 
The tumor gene can be classified in several groups represented by src, ras. myc gene or the like. However, 
conventional antitumor agents inhibited the growth of normal cells as well because they had been 
developed as the result of a research which uses as an index the inhibitory effects against DNA synthesis, 

30 RNA synthesis, protein synthesis or the activity of factors participating in the cell growth. Therefore, the 
development of antitumor agents has been carried out on the basis of a different index directed to 
substances that inhibit the growth of tumor cells not normal cells. It was found that when azatyrosine is 
administered to normal and transformed NIH 3T3 cells, the latter having been transformed by the 
introduction of ras gene activated by the mutation of No. 61 amino acid glutamine to leucine, the growth of 

35 the transformed cells is specifically inhibited. It was also observed that about 85% of transformed cells were 
converted into flat revertant cells morphologically similar to normal cells after the administration of 
azatyrosin. It was proposed that, in the revertant cells, the expression of gene participating in the conversion 
into normal cells is activated [Cancer and Chemotherapy, vol. 17 (3): part II, 500 - 501, 1990]. 

As is easily anticipated from the above, if a drug that does not react on normal cells but specifically 

40 does on and detransform cells transformed by, for example, ras gene, and effects the detransformation is 
discovered, such a drug can provide an excellent antitumor agent. Accordingly, the development of such 
drugs has been desired. 

Disclosure of the Invention 

45 

The present invention provides novel hydroxamic acid derivatives which have three kinds of activities, 
namely (1) inhibitory activity against the growth of vascular endothelial cells, (2) inhibitory activity against 
the expression of lymphocyte adhesive factors, and (3) detransforming activity by ras gene, and inhibit the 
cell growth and are effective on inflammation and tumor. 
60 The present inventors have made an intensive research in view of the circumstances above and have 
found that the compounds of the general formula as shown below possess Inhibitory activities against the 
growth of endothelial cells, lymphocytes, tumor cells or the like, and vascularization inhibitory, anti- 
Inflammatory and antitumor activities. 

Thus, the present invention relates to a compound of the formula (i) 
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R*0-N-CO-X- [ A ] - Y-N-B-A 



(I) 



wherein [A] represents each optionally substituted aromatic ring or aromatic heterocyclic ring; A represents 
hydrogen or each optionally substituted aryl or aromatic heterocyclic ring group: B represents a single bond 
or a bivalent group of -B1-B2-, wherein Bi represents -CO- or - SO2- and B2 represents alkylene, 
alkenylene, alkyleneoxy or alkenyleneoxy; X represents optionally substituted alkylene. said alkylene 
optionally containing a hetero atom(s) selected from O, S or N in the chain and further optionally containing 
an unsaturated bond(s); Y represents a single bond, a hetero atom or optionally substituted alkylene, said 
alkylene optionally containing a hetero atom(s) in the chain and optionally containing an unsaturated bond- 
(s); and X and the nitrogen atom adjacent to Y may taken together form a 5 or more membered 
heterocyclic ring containing nitrogen atom(s) represented by the formula below: 



R\ R2 and each independently represents hydrogen or optionally substituted lower alkyi group or aryl 
group or pharmaceutically acceptable salts thereof. 

Best Mode for Effecting the Invention 

Throughout the present specification, the term aromatic ring means benzene, naphthalene, anthracene 
and phenanthrene. each of which may have one or more substituents selected from alkyI, hydroxy, alkoxy, 
aryloxy. acyloxy (alkanoyloxy, aroyloxy, etc.). carboxy, ester (alkoxycarbonyl, aralkoxycarbonyl, etc.), cyano, 
amino, mono- or di-substituted amino, hydrazine, hydroxyamino, alkoxyamino, halogen (fluorine, chlorine, 
bromine and iodine), nitro, formyl, acyl (alkanoyi, aroyi, etc.). (thio)carbamoyl, (thio)carbamoyloxy. (thio)- 
ureide, sulfonamide, mono- or dl-substituted sulfonamide, sulfonic acid, halogenoalkyi, hydroxyaikyl, alkox- 
yalkyl, acyloxyalkyi, nitroalkyi, (acyl)aminoalkyl. cyanoalkyi and carboxyalkyl. The alkoxy means a straight 
chained alkyloxy haying 1-6 carbon atoms, for example, methoxy, ethoxy, propoxy, butoxy, pentyloxy. 
hexyloxy and the like. 

The aromatic heterocyclic ring means a 5 - 6 membered ring containing one or more atoms selected 
from oxygen, sulfur and nitrogen atoms on the ring, said ring being optionally condensed with a carbon ring 
or other heterocyclic ring. 

Examples include pyrrole, indole, carbazole, imidazole, pyrazole. benzimidazole, pyridine, quinoline, 
isoquinoline. acridine, phenanthridine, pyrldazine, pyrimidine. pyrazine, cinnoline. phthaladlne, quinazoline, 
naphthylldlne, quinoxaline. 1. 3. 5-trlazine. 1. 2, 4-triazine, 1. 2. 3-triazine, pteridine. isoxazole, benzisox- 
azole. oxazole, benzoxazole, 1. 2, 3-oxadiazole, 1. 2, 4-oxadiazole, 1. 2, 5-oxadiazole, 1, 3, 4-oxadla2ole, 
benzoxadiazole, isothiazole, benzisothiazole, thiazole. benzthiazole, 1, 2, 3-thiadiazole, 1, 2, 4-thiadiazole, 1, 
2, 5-thiadiazole. 1 , 3. 4-thiadiazole, benzthiadiazole, furan. benzofuran, thiophene, benzothiophene, and the 
like. These heterocyclic rings may be substituted by one or more substituents selected from alkyI, hydroxy, 
alkoxy. carboxy. ester (alkoxycarbonyl, aralkoxycarbonyl, etc.), cyano. amino, mono- or di-substituted 
amino, hydrazine, hydroxyamino, alkoxyamino, halogen, nitro, formyl, acyl (alkanoyi, aroyl. etc.), (thio)- 
carbamoyl. (thio)carbamoyloxy, (thro)ureide, sulfonamide, mono- or di-substituted sulfonamide, sulfonic acid, 
halogenoalkyi, hydroxyaikyl, alkoxyalkyi, acyloxyalkyi, nitroalkyi, (acyl)aminoalkyl, cyanoalkyi, carboxyalkyl 
and the like. 
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t..JZy aryl group include phenyl, naphthyl, anthryl. phenanthryl and the like. These groups may 
etr ? Tin ^^'^♦^'l '^"^ aikyl. hydroxy, alkoxy. aryloxy. acyloxy (alkanoyloxy. aroyloxy! 

etcO. carboxy ester (alkoxycarbonyl. aralkoxycarbonyl. etc.). cyano. amino, mono- or di-substltuted amino 

5 (tho)carbamoyloxy. (th.o)ure.de. sulfonamide, mono- or di-substituted sulfonamide, sulfonic acid 
and ?he"Mke «"^°'^y«"<y'- acyloxyalkyi, nitroalkyl. (acyl)aminoalkyl, cyanoalkyl. carboxyalkyi 

r«n J*"!* aromatic heterocyclic ring group means a 5 - 6 membered cyclic group containing one or 
more atoms selected from oxygen, sulfur and nitrogen atoms on the ring, said ring being optionally 

10 condensed with a carbon ring or other heterocyclic ring. ay opuonaiiy 

Examples include pyrrolyl. indolyl. carbazolyl. imidazolyl. pyrazolyl. benzimidazolyl. pyridyl, quinolyl 
isoquinolyl. pyridazinyl. pyrlmidinyl, pyrazinyl. cinnolinyl. phthaladinyl, quinazolinyl. naphthylldinyl quinox- 
ahnyl, phenazinyl. 1, 3. 5-triazinyl. 1. 2. 4-triazinyl. 1. 2. 3-triazlnyl. isoxazolyl. benzisoxLlyl oxazolyl. 
benzoxazolyl 1. 2 3-oxadiazolyl. 1. 2. 4-oxadiazolyl. 1. 2, 5-oxadiazolyl. 1. 3. 4-oxadiazoly benzox^ 

75 adiazo^yl. isothiazolyl. benzisothiazolyl. thiazolyl. benzthlazolyl. 1. 2. 3-thiadiazolyl. 1. 2. 4-thladiazolyl 1 2 
S-thiadiazolyl. 1. 3. 4-thiadiazolyl. benzthiadlazolyl. furyl. benzfuryl. thienyl. benzothienyl and the like These 
cyclic groups may be substituted by one or more substituents selected from alkyi, hydroxy, alkoxy 
carboxy. ester (alkoxycarbonyl. aralkoxycarbonyl. etc.), cyano. amino, mono- or di-substituted amino 
hydrazine hydroxyamino. alkoxyamino, hatogen, nitro, formyl, acyl (alkanoyl. aroyi, etc.). (thio) carbamoyl' 

20 (thio) carbanaoyloxy, (thio) ureide. sulfonamide, mono- or di-substituted sulfonamide sulfonic ^cid 
andTe" Hke «"^°'<yalkyl. acyloxyalkyi. nitroalkyl. (acyl) aminoalkyi, cyanoalkyl, carboxyalkyi 

«tnJ?^ ^'"/'^ k! lu^. "^"*y'^"«" °' "alkyleneoxy" in the definition of means alkylene of 1 - 8 carbon 
atoms, preferably alkylene of 1 - 6 carbon atoms such as methylene, ethylene, propylene, butylene 
25 pentylene, amylene, hexylene, heptylene, octylene and the like. ouiyiene. 
The alkenylene in the "alkenylene" or "alkenyleneoxy" in the definition of means alkenylene of 2 - 8 
carbon atoms, preferably alkenylene of 2 - 6 alkenylene having one or more double bonds in the chain 
Examples of the akenylene available are vinylene, 1-propenylene. 2-propenylene. 1-butenylene. 2- 
butenylene, 3-butenylene. 1, 3-butadienylene. 1-pentenylene. 2-pentenylene. 3-pentenylene. 4-pentenylene. 
1, 3-pentadienylene. 1. 4.pentadienylene. 2. 4-pentadienylene. 1-hexyenylene, 2-hexenylene, 3-hexenylene, 
4-hexenylene 5-hexenylene, 1. 3-hexadienylene, 1. 4-hexadienylene. 1. 5-hexadienylene. 2. 4-hex- 
t«nl?"l'. \ r'^'^o^u^"^' ^' ^-•^^'^^^^"y'ene. 3. 5-hexadienylene. 1. 3. 5-hexatrienylene. 1-hep- 
enylene 2.hep enylene. 3-heptenylene. 4-heptenyiene, 5-heptenylene. 6-heptenylene. 1. 3-heptadienylene 
1. 4-heptadienylene. 1. 5-heptadienylene. 1. 6-heptadienylene, 2, 4-heptadienylene, 2. 5-heptadienylene 2 
f eT^ntSn?' • f-'^«Pt«*«"y'«"«- 3- 6-heptadienylene. 4, 6-heptadienylene, 1, 3. S-heptatrienylene! 2,' 
4. 6-heptatr,enylene. 1-octenylene. 2-octenylene. 3-octenylene, 4-octenylene. 5-octenylene, 6-octenylene 7- 
octenylene. 1. 3-octadienylene, 1, 4-octadienylene, 1, 5-octadienylene. 1. 6-octadienylene 1 7-oc- 
adieny ene, 2. 4-octadienylene, 2. S-octadienylene, 2, 6-octadienylene. 2. 7-octadienylene. 3 5-oc- 
tadieny ene. 3, 6-octadienylene, 3. 7-octadienylene. 4. 6-octadienylene, 4. 7-octadienylene 5 7-oc- 
tadienylene 1, 3, 5-octatrienylene. 1. 3. 6-octatrienylene. 1. 3. 7-octatrienylene. 1. 4, 6K)Ctatrienylene 1 4 
7-octatr,enylene 1. 5 7-octatrienylene. 2. 4. 6-octatrienylene, 2, 4, /-octatrienylene. 2. 5. 7-octatrien;ie"ne: 
1, 3. 5. 7-octatetraenylene and the like. i oi.yiono. 

rrJ!^? ^"^y, "['^^"f «"'y' °* ^ - 8 carbon atoms, preferably alkyI of 1 - 6 carbon atoms such as 

nr»ethyl, ethyl, propyl, butyl, pentyl. hexyl. heptyl. octyl and the like. Said alkyI may be substituted by one or 
more substituents selected from alkyl. hydroxy, alkoxy. carboxy, ester (alkoxycarbonyl. aralkoxycarbonyl 
ZL?T:f^''''' cli-substituted amino, hydrazine, hydroxyamino. alkoxyamino, halogen, nitro 

H TkL^ i' j • <*'"°)c«'-ba'"oyl. (thio)carbamoyloxy. (thio)ureide. sulfonamide, mono- o; 

di-substi uted sulfonamide, sulfonic acid, halogenoalkyl. hydroxyalkyl. alkoxyalkyl. acyloxyalkyi, nitroalkyl 
(acyl)aminoalkyl. cyanoalkyl. carboxyalkyi and the like. "^yaiRyi, miroaiKyi, 

J^^ optionally substituted alkylene represented by X means alkylene of 1 - 15 carbon atoms, preferably 
a kylene of 2 - 10 carbon atoms, more preferably alkylene of 2 - 8 carbon atoms such as methylene, 
ethylene, propylene, butylene. pentylene. amylene. hexylene. heptylene. octylene. nonylene, decylene 
undecylene. dodecylene, tridecylene, tetradecylene. pentadecylene and the like. 

Further, the alkylene represented by Y means alkylene of 1 - 6. preferably 1 - 4 carbon atoms 
Furthermore, the alkylene represented by X and Y may form alkenylene or alkynylene, containing one 
or more double bonds and/or one or more triple bonds in the chain. Examples of the alkenylene available 
are vinylene. 1-propenylene. 2-propenylene. 1-butenylene, 2-butenylene. 3-butenylene. 1, 3-butadlenylene 
1-pentenylene, 2-pentenylene, 3-pentenylene. 4-pentenylene. 1. 3-pentadienylene. 1. 4-pentadienylene 2 
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4-pentadienylene. 1-hexenylene, 2-hexenylene, 3-hexenylene, 4-hexenylene, 5-hexenylene, 1, 3-hex- 
adienylene. 1, 4-hexadlenylene, 1, 5-hexadienylene, 2, 4-hexadlenylene, 2, 5-hexadienylene, 3. 4-hex- 
adienylene, 3, 5-hexadienylene. 1, 3, 5-hexatrienylene. 1-heptenylene, 2-heptenylene, 3-heptenylene, 4- 
heptenylene. 5-heptenylene. 6-heptenylene. 1, 3-heptadienylene, 1, 4-heptadlenylene. 1. 5-heptadienylene. 
1 . 6-heptadienylene. 2. 4-heptadlenylene, 2. 5-heptadlenyIene. 2. 6-heptadienylene, 3. 5-heptadienylene. 3, 
6-heptadienylene, 4, 6-heptadienylene, 1, 3. 5-heptatrjenylene, 2, 4. 6-heptatrienylene, 1 -octenylene, 2- 
octenylene, 3-octenylene, 4-octenylene, 5-octenylene, 6-octenylene, 7-octenylene, 1, 3-octadienylene, 1. 4- 
octadlenylene. 1, 5-octadienylene. 1. 6-octadienylene. 1, 7-octadienylene. 2, 4-octadienylene, 2. 5-oc- 
tadienylene. 2, 6-octadienylene. 2. 7-octadienylene. 3. 5-octadienylene, 3. 6-octadienylene. 3, 7-oc- 
tadienylene. 4. 6-octadienylene, 4. 7-octadienylene, 5, 7-octadienylene, 1, 3. 5-octatrlenylene, 1, 3, 6- 
octatrienylene. 1, 3, 7-octatrienylene, 1, 4, 6-octatrienylene. 1, 4, 7-octatrienylene, 1, 5. 7-octatrienylene, 2, 
4, 6-octatrienylene, 2, 4, 7-octatrienylene, 2. 5, 7-octatrienylene, 1, 3, 5, 7-octatetraenylene, 1-nonenyiene. 

2- nonenylene, 3-nonenylene, 4-nonenylene, 5-nonenylene, 6-nonenylene, 7-nonenylene. 8-nonenylene, 1, 3- 
nonadienylene. 1. 4-nonadienylene, 1, 5-nonadienylene, 1, 6-nonadienylene, 1, 7-nonadienylene, 1, 8- 
nonadienylene, 2, 4-nonadienylene, 2, 5-nonadienylene, 2, 6-nonadienylene. 2, 7-nonadienylene, 2, 8- 
nonadienylene, 3, 5-nonadienylene. 3. 6-nonadienylene, 3. 7-nonadienylene. 3, 8-nonadienylene, 4, 6- 
nonadienylene, 4. 7-nonadienylene, 4, 8-nonadienylene, 5, 7-nonadienylene. 5, 8-nonadienylene. 6. 8- 
nonadienytene, 1. 3. 5-nonatrienylene, 1. 3, 6-nonatrienylene, 1, 3. 7-nonatrienylene, 1, 3, 8-nonatrienylene. 

1, 4. 6-nonatrienylene. 1, 4, 7-nonatrienylene, 1, 4, 8-nonatrienylene, 1, 5, 7-nonatrienylene, 1, 5, 8- 
nonatrienylene. 1 , 6. 8-nonatrienylene. 2, 4, 6-nonatrienylene, 2, 4, 7-nonatrienylene, 2, 4. 8-nonatrlenylene, 

2, 5, 7-nonatrienylene, 2, 5, 8-nonatrienylene, 2. 6, 8-nonatrienylene. 3, 5. 7-nonatrienylene, 3. 5, 8- 
nonatrienylene, 3, 6, 8-nonatrienylene, 4, 6. 8-nonatrlenylene. 1, 3. 5, 7-nonatetraenylene. 2. 4, 6. 8- 
nonatetraenylene and the like. 

Moreover, examples of the alkynylene available are ethynylene, 1-propynylene, 2-propynylene, 1- 
butynylene, 2-butynylene, 3-butynylene, 1, 3-butadiynylene, 1-pentynylene, 2-pentynylene, 3-pentynylene. 
4-pentynylene, 1, 3-pentadiynylene, 1, 4-pentadiynylene. 2. 4-pentadiynylene, 1 -hexynylene. 2-hexynylene. 

3- hexynylene. 4-hexynylene, 6-hexynylene, 1. 3-hexadiynylene, 1, 4-hexadiynylene, 1, 5-hexadiynylene, 2, 

4- hexadiynylene. 2, 5-hexadiynylene, 3, 5-hexadiynylene, 1-heptynylene, 2-heptynylene. 3-heptynylene, 4- 
heptynylene, 5-heptynylene, 6-heptynylene, 1. 3-heptadiynylene. 1, 4-heptadiynylene, 1, 5-heptadiynylene, 
1 , 6-heptadiynylene. 2. 4-heptadiynyIene, 2. 5-heptadiynylene, 2, 6-heptadinylene. 3, 5-heptadiynyIene, 3, 6- 
heptadiynylene. 4. 6-heptadiynylene. 1 -octynylene. 2-octynylene. 3-octynylene, 4-octynylene, 5-octynylene, 

6- octynylene, 7-octynylene, 1, 3-octadiynylene, 1, 4-octadiynylene. 1, 5-octadiynylene, 1. 6-octadiynylene. 
1, 7-octadiynylene. 2, 4-octadiynylene. 2. 5-octadiynylene, 2, 6-octadiynylene, 2, 7-octadiynylene. 3. 5- 
octadiynylene, 3, 6-octadlynylene. 3, 7-octadiynylene, 4, 6-octadiynylene. 4, 7-octadiynylene, 5. 7-oc- 
tadiynylene. 1. 3, 5-octatriynylene. 1. 3, 6-octatriynylene, 1. 3. 7-octatriynylene. 1. 4, 6-octatriynylene. 1, 4, 

7- octatriynylene, 1, 5. 7-octatriynylene. 2. 4. 6-octatrlynylehe, 2, 4, 7-octatriynylene 2, 5, 7-octatrlynylene, 1. 

3, 5, 7-octatetraynylene, 1-nonylene, 2-nonylene, 3-nonylene, 4-nonyIene, 5-nonylene, 6-nonylene, 7- 
nonylene. 8-nonylene, 1. 3-nonadiynylene, 1, 4-nonadiynylene, 1, 5-nonadiynylene. 1, 6-nonadiynylene, 1, 

7- nonadiynylene, 1, 8-nonadiynylene, 2, 4-nonadlynylene, 2, 5-nonadiyny!ene, 2, 6-nonadiynylene. 2. 7- 
nonadiynylene. 2, 8-nonadiynylene. 3. 5-nonadiynylene. 3, 6-nonadiynylene, 3, 7-nonadiynylene, 3. 8- 
nonadiynylene. 4, 6-nonadiynylene, 4, 7-nonadiynylene. 4, 8-nonadiynylene. 5. 7-nonadiynylene. 5, 8- 
nonadiynylene, 6, 8-nonadiynylene, 1.3. 5-nonatriynylene. 1, 3, 6-nonatrlynylene, 1, 3. 7-nonatrinylene. 1.3, 

8- nonatriynylene, 1 , 4. 6-nonatriynylene, 1 , 4, 7-nonatrinylene, 1 . 4. 8-nonatriynylene, 1 , 5, 7-nonatriynylene, 
1. 5, 8-nonatriynylene, 1, 6. 8-nonatriynylene, 2. 4, 6-nonatriynylene, 2, 4, 7-nonatriynylene, 2, 4, 8- 
nonatriynylene. 2, 5. 7-nonatriynylene. 2, 5, 8-nonatriynylene, 2, 6, 8-nonatriynylene, 3, 5, 7-nonatriynylene, 
3. 5. 8-nonatriynylene, 3. 6. 8-nonatriynylene, 4. 6, 8-nonatriynylene, 1, 3, 5, 7-nonatetraynylene, 2. 4, 6, 8- 
nonatetraynylene, and the like. 

Further, any hetero atom(s) may exist at an optional position(s) of said alkylene chain. In such cases. 
-CH2 - may be changed to -0-, -S- or -i4R-; and -CH = and = CH- may be changed to -N = and = N-. 

Furthermore, said alkylene may be substituted by one or more of substituents which are identically or 
differently selected from the group consisting of alkyi, alkenyl, alkynyl. halogen, hydroxy, alkoxy. aryloxy, 
acyloxy (alkanoyloxy. aroyloxy. etc.). carboxy, ester (alkoxycarbonyl. aralkdxycarbonyl, etc.), cyano, amino, 
mono- or di-substltuted amino, hydroxyamino, alkoxyamino, halogen, nitro, formyl, acyl (alkanoyi, aroyl. 
etc.). (thio)carbamoyl. (thio) carbamoyloxy. (thio)ureide. sulfonamide, mono- or di-substituted sulfonamide, 
sulfonic acid and the like. In this case, examples of alkenyl or alkynyl are similar to those illustrated In the 
definition of alkenylene and alkynylene above. 

Examples of the heterocyclic ring of 5 or more members formed by X and Y together with the adjacent 
nitrogen atom are pyrrole, pyn'oline. imidazole, pyrazole, 2. 3-dihydroimidazole. 2, 3-dihydropyrazole. 2. 3- 

5 
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d|hydrooxa2ole 1. S-dihydroisoxazole. 2. 3-dihydroisoxa2ole, 2. S-dihydrothiazole. 1. 2-dihydropyridazine 3 
4<l,hydropyr.m,d.ne. 1. 2-dihydropyrimidine, 3. 4-dihydropyrazine. 1. 2-dihydropyraSne J 
dihydropyridme and the like. In this case, the group X may be substituted at an optional position by the 

-CO-N(Ri).OR2. 

The present Invention includes all the salts that can be formed with a compound of the formula (I) In 
general, the compound (I) can form a salt with an organic or Inorganic acid or an organic or Inorganic base 
For example, the inorganic base includes alkali metal (sodium, potassium, etc.). alkali earth metal (calcium 

rnrr'^IT" M*Hi ^"'^i ^""^ '^"^ ^'^^"'^ ^^^^ '""^'"^^^ trimethylamlne, triethylamine. pyridine," 

picoline N, N-d.benzylethylenediamine. ethanolamine, diethanolamine, tris-hydroxymethyl aminomethane 
dicyclohexylamme and the like. The Inorganic acid includes illustratively hydrochloric acid, hydrobromic 
acid, sulfuric acid, nitric acid, phosphoric acid and the like. Examples of the organic acids include formic 
acid, acetic acid tnfluoroacetic acid, oxalic acid, tartaric acid, fumaric acid, maleic acid, methanesulfonic 

P-'°'"^"«S"'<0"ic acid and the like. The basic or acidic amino acid includes 
Illustratively arginine, lysine, ornithine, aspartic acid, glutamic acid and the like. In particular, the salts with 
inorganic acids or those with inorganic bases are preferred. 

The above-mentioned examples are by no means restrictive and the compounds of the present 
invention may form pharmacologically acceptable esters and other derivatives. As far as the formed salts 
esters and derivatives are substantially non-toxic to warm-blooded animal and convertible into the com- 
pound of the present invention in living bodies, they all fall within the scope of the present invention 

The present invention relates to the compound of the formula (la) 



25 



0 R' 
II I 

^X-C-N-0R2 
LAJ^Y-N-B-A ^^^^ 



35 



^^^J" '111' ^' ^ ^ ^^^'^ '^^ ^^"^^ significance as defined above; or a 5 or more 

membered heterocyclic ring containing nttrogen atom(s) of the formula (lb) 



40 0 R> 

II I 
X2-C-N-0R2 



45 



wherein XJ-X^ has the same significance as X. X^ represents the ring forming moiety, yp represents the 
IS formed when X and Y are combined together with the nitrogen atom. 

by the groiS^-^^ °^ *^ compound of the formula (lb), the group X can be substituted at an optional position 
65 -CO-N (R')-0R2. 

The process for preparing the compounds of the present invention will be hereinafter explained. 
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The compounds (I) of the present invention can be prepared by reacting the compound (lla) or the 
compound (lib) of the following formulae 

0 

[A] (na) 



0 



wherein [A], A. B, R^, X, X^-X^ and Y each has the same significance as defined above with a carboxylic 

25 acid activator to give a reactive derivative and allowing the latter to react with a hydroxylamine. 

The carboxylic acid activators usable In the reaction with the compound (II) illustratively include thionyl 
chloride, phosphorus oxychloride, phosphorus pentachloride, alkyi chloroform ates (e.g. methyl chlorofor- 
mate, ethyl chloroformate. etc.), oxalyl chloride, carbodiimides (e.g. N, N-dicyclohexylcarbodiimide (DCC). 
etc.). hydroxyimides (e.g. N-hydroxybenzotriazole, N-hydroxysuccinimide) and the like. This reaction is 

30 generally carried out in the presence of halogenohydrocarbons (e.g. methylene chloride, chloroform, etc.). 
ethers (e.g. tetrahydrofuran, dioxane, dimethyl ether, diethyl ether, isopropyl ether). N, N-dimethylformamlde 
or a mixture thereof. The reaction is effected at temperature of 0 - 50 •C, preferably around room 
temperature over a period of 0.5-10 hours, preferably 1 - 3 hours. 

The acid anhydride, acid halide or active ester obtained by the reaction with the carboxylic acid 

35 activator is allowed to react with a hydroxylamine. This reaction is carried out under anhydrous or hydrous 
conditions in the presence of a deoxidizer such as pyridine, triethylamine. potassium carbonate, sodium 
carbonate, potassium hydrogencarbonate, sodium hydrogencarbonate or the like in a solvent such as 
methylene chloride, tetrahydrofuran. dioxane, N. N-dimethylformamide. acetone or the like. The present 
reaction is effected at temperature of 0 - 50 • C, preferably around room temperature over a period of 0.1 - 

40 10 hours, preferably 0.5 - 2 hours. 

The hydroxylamine Includes hydroxylamine, N-methylhydroxyamine, O-methylhydroxyamine, and their 
hydrochloride and sulfate. 

The resulting compounds (I) can be isolated by conventional purifying means such as recrystallization, 
chromatography or the like. 
45 The starting compound (II) can be prepared according to the following proceisses. 
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(a) Process A (Synthesis of lla) 
-/COOR< 



'^Y-NH^ (1) ' ^^^y-N-B-A 

b 



a 



XCH2OH ^ r,rC«0 



d 



wherein [A] A B. R3 and Y each has the same significance as defined above, and R* means hydroaen 
optionally substituted lower alkyi or aryl group. nyarogen, 



20 (1) In this reaction, a compound a is allowed to react with an acid halide (substituted sulfonic acid halide 

sul?on.t '^''''T'r''' °^ ' ''^^^ ^ (^-Q- tetrahydrofuri etc ) fo' 

sul onytebon or carbonylafon to give a compound b. This reaction is effected at temperatu;e of 0 
50 C preferably around room temperature over a period of 0.1 - 20 hours, preferably about 1 - 5 hours 
The base usable illustratively includes sodium hydrogencarbonate. potassium hydroxide sodium 
25 carbonate, sodium acetate, triethylamine. pyridine and the like. nyaroxiae. sodium 

tho J*"! '"'^'""^^ benzenesulfonylene chloride and benzenesulfonylene bromide, and 

the substituted sulfonic acid halide includes methoxybenzenesulfonylene chloride, halogenobenzenesu^ 

S H^ril? ;k ' T)!''^"'^ ^'"inobenzenesulfonylene chloride and sulfonic 

acd denvatives thereof having a desirous substituent such as naphthyl derivative or the like TTie 
carboxyhc acid halide includes benzoyl chloride, benzyloxycarbonyl chloride, oxalyl chloride and carbox! 
ylic acid denvatives thereof having a desirous substituent 

to gLTcTm^pound 0.''°'"''°""'' " " '^'^"^^ '''^^"'^ °' ^ '^"'^'"^ ^^ent in an organic solvent 

3s r^iUlV^^T temperature of 0 - 50-C, preferably around room temperature over a 

35 penod of 10 hours, preferably 1 - 3 hours. 

The solvent usable includes tetrahydrofuran, diethyl ether, methanol, ethanol and the like 

The reducing agent usable is any one of those ordinarily used in the reducing reaction, includinq 

^2Zt^'":T^? "T""" <2-'"«*oxyethoxy) aluminum hydride, diisobutylaluminum hydride 
sodium borohydnde, lithium borohydride and the like. ■■yuiiue. 

^ SLmnH'^- ^ ^^'"P^""'^ ^ subjected to an oxidation in the presence of an oxidizing agent, for 

example, in an appropnate organic solvent to give a compound d a a 

oerio^rl'^nf ^"^^ at temperatore of 0 - 50'C. preferably around room temperature over a 
penod of 0.5 - 5 hours, preferably 1 - 3 hours. 

45 JIl! ^w"^®"* "^-^^^ methylene chloride, acetone and the like, and the methylene 

45 chlonde is preferred in particular. =">yioiio 

.hrnL> O'^'d'^i^g agent includes oxalyl chtoride-dimethyl sulfoxide, sulfur trioxide-pyridine complex. 

paSar ''^ ^ ^"'^ ""^ P^^*^'"'"'" chlorochromate is preferred In 

so IhJI!^ ■^^^*'°?. ^ ^P'Q ^ compound d is allowed to react with a 

50 phosphonium salt of the formula: - 

(Ph)3P+R7COOR»Hal 



wherein Hal means halogen, R^ means an optionally substituted alkylene similar to X as defined above 

i ^^ T^ '^'^^ ^^""^^ °* X' alkylene may contein a hetero 

a orn(s) such as O. S or N or an unsaturated bond(s) in the chain, and Rs means hydrogen or a lower 
alkyI in the presence of a strong base in an inert solvent at temperature of 0 - 50- C. preferably around 
room temperature for activation. When R^ is other than hydrogen, the objective compound (lla) is 
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obtained by conventional hydrolysis. 

The inert solvent usable illustratively includes toluene, tetrahydrofuran, dimethyl sulfoxide, t-butanol and 
the like. 

Examples of the strong base are potassium tert-butoxide, lithium diisopropylamlde. sodium hydride, n- 
butyllithlum and the like, and the potassium tert-butoxide is preferred. 



(b) Process B (Synthesis of Ha having alkynylene) 



[A]. 



-Hal 
•Y-NHs 



CI) 



CA] 



•Hal 

■^Y-N-B-A 
I 

f 



(2) 



[A] 



^Y-N-B-A 
I 

g 



(3) 



[A] 



.xX' -CHO 
-^Y-N-B-A 



(4) 



(n a) 



wherein [A], A, B, and Y each has the same significance as defined above. Hal means halogen, X* 
means ethynylene-X^ (X^ is a single bond or an optionally substituted alkylene. said alkylene may contain a 
hetero atom(s) such as O, S or N, or an unsaturated bond(s) in the chain and forms a part of X by binding 
to the ethynylene directly bound to [A]), and means -COOR* (R* has the same significance as defined 
above), -CHaOR^ (R^ is an alcohol protecting group) or a functional group convertible into an aldehyde such 
as -CN or the like. 



(1) The compound e is subjected to sulfonylation or carbonylation in the same manner as above to give 
a compound f. 

(2) The compound g is prepared by refluxing a mixture of a compound f. palladium bis-triphenyl- 
phosphine dichloride, copper iodide and a terminal acetylenic compound in the presence of a base in an 
organic solvent for 8 to 48 hours, preferably 10 to 30 hours with heating. 

The organic solvent usable includes benzene, toluene, ether, tetrahydrofuran, pyridine, triethylamine 
and the like. 

The base usable includes triethylamine. N-methylmorphollne, dicyclohexylamine, pyridine, 
trimethylamine, diethylamine, n-butylamine. diisopropyfamine and the like. 

(3) The compound h is prepared by reducing the group R^ in the form of ester, nitrile or the like of a 
compound g with lithium aluminum hydride or a related reducing agent thereof, or oxidizing the primary 
alcohol generated by removing the group R^ in the form of an alcohol protecting group under the same 
conditions as in process A (3) above. 

(4) The compound h is subjected to the Wittig reaction under the same conditions as in Process A (4) 
above to give a compound (Ha). 



(c) Process C (Synthesis of Hb) 



I 

[A] N~B-A 
1 



(1) 



CHO 

[A] N-B-A 
3 



(2) 



-> (nb) 



wherein [A], A, B, X\ Y and R^ each has the same significance as defined above. 
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(1) When as a starting material, a cyclic compound i is used. It is allowed to react In the same manner 
as in the Process B (3) above to give a compound j. " 

S i subjected to the Wittig reaction under the same conditions as in the Process A 

(4) above to give a compound (lib). ■"<-ooo n 

When a commercially available compound j is used, the step (1) can be abridged 

co'"PO"nds of the present invention: namely the hydroxamic acid derivatives include optically 
active compound because of the presence of an asymmetric center. Accordingly, the compounds (I) of the 
present invention means Inclusively the both of the optically active compounds and racemic compounds 
.riJ^VT'^ °* P'®^®"* ''^ °' i:>arenterally administered. In case of oral 

term nf ^ °* ^'^^^ ""^^ *^ formulated into ordinary formulations in the 

o 1100^^,?? r^^"'"' "^^P^"'"^ ""^ suspensions: liquid 

1™ such as syrups, elixirs and the like. In case of parenteral administration, a compound of the 
present invention may be formulated into aqueous or oily suspension for injection. In preparing the 
formulations, conventional excipients. binders, lubricants, aqueous solvents, oily solvents emuls»iers 

Zr^^raLTetclu^ ^"^ "^^^ ^"^^ ^ 

^H^fn^r^ ^ appropriate daily dosage of the compound of the present invention varies depending upon the 

ITIZTT K° K ^"^ °' P^««"^- '^'"d °f disease to be treated, 

can generalh^ be between 0.05 - 1000 mg, preferably 10 - 500 mg on oral administration, and 0.01 - 3M 
20 mg, preferably 0.05 - 100 mg on parenteral administration, in 1 - 5 divisions Juu 

conJru:d*°rSngr^^^^^^^^ '° - ^ 

The abbreviations used in the examples have the following meanings: Me = methyl; Et = ethyl- Ph = 
phenyl: THF = tetrahydrofuran; and DMF = N. N-Dimethylformamide. 



JO 



75 



25 



30 



Example 1 



(6E)-7-(2-Phenylsulfonylaminophenyl)heptenohydroxamlc acid (1-1) and (6Z)-7-(2-Dhenvlsul- 
tonylaminophenyl)hepteno-hydroxamic acid (W) — ^ pnenyisul 




10 



NSOOOD: <EP ^0570594A1J_> 



EP 0 570 594 A1 



10 



IS 



20 



26 



(1) To a suspension of 9.60 g (21.0 mmol) of 5-carboxypentyltrlphenylenephosphoniunnbromide in 80 ml 
of THF is added 4.58 g (40.8 mnnol) of potassiunn tert-butylate at 0 • C. After stirring at roonr^ temperature 
for 1 hr, the mixture is cooled again to 0*C. To the mixture is added a solution of 1.57 g (6.0 mmol) of 
compound (III-1) in 20 ml of THF. After stirring for 1.5 hr at 0*C, the reaction solution is partitioned 
between toluene and water and the aqueous layer is washed with toluene. The aqueous layer is 
partitioned between methylene dichloride and 2N HCI and the organic layer is washed with water, dried, 
filtered and concentrated to yield a mixture of compounds (lla-1) and (lla-2). When the mixture is 
separated and purified by column chromatography. 0.860 g (2.39 mmol. yield 40%) of compound (lla-1) 
and 0.675 g (1.88 mmol. yield 31%) of compound (lla-2) are obtained as a pure product. 
Compound (lla-1): m.p. = 116-1 19* C. 

^HNMR (CDCI3) 5: 1.30-1.55 (m. 2H); 1.55-1.78 (m, 2H): 2.10 (dt, J = 6.7. 6.7Hz, 2H); 2.39 (t, J = 7.0Hz, 
2H); 5.90 (dt. J = 15.7. 6.5H2. 1H); 6.12 (d, J = 15.7Hz. 1H); 6.82 (s. 1H); 7.06-7.62 (m. 7H); 7.66-7.84 (m. 
2H). 

IR (Nujol): 3400-2200. 3270. 1702. 1650. 



Elementary analysis (%) for Ci9H2i 


NO4S 




Calc: 


C,63.48; 


H.5.90; 


N.3.90; 


S,8.92 


Found: 


C.63.20; 


H.5.92; 


N,3.84; 


S,8.99. 



Compound (lla-2): m.p. = 82 •C. 

^HNMR (CDCI3) 5:1.15-1.65 (m, 4H): 1.92 (dt, J = 7.4, 7.4Hz. 2H); 2.28 (t.J=7.2Hz, 2H): 5.77 (dt, J = 11.3. 
6.9Hz. 1H); 5.90 (d. J = 11.3Hz. 1H); 6.62 (s. 1H); 6.93- 7.30 (m. 3H); 7.35-7.62 (m. 4H); 7.68-7.82 (m. 2H. 
IR (Nujol): 3520-2400. 3310. 3140, 1712. 
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Elementary analysis (%) for Ci9H2i 


NO4S 




Calc: 


C.63.48; 


H,5.90; 


N.3.90; 


S.8.92 


Found: 


C.63.38; 


H.5.91: 


N.3.85; 


S.8.62, 



(2) To a 4 ml solution of 359 mg (1.0 mmol) of compound (lla-1) in DMF are added 230 mg (2.0 mmol) 
of N-hydroxysuccinimide and 412 mg (2.0 mmol) of N.N-dicyclohexylcarbodiimide. After stirring for 4 hr 
at room temperature, 208 mg (3 mmol) of hydroxylamine hydrochloride and 418 ii\ (3 mmol) of 
35 triethylamine are added and the mixture is further stirred overnight. The reaction mixture Is partitioned 
between ethyl acetate and hydrochloric acid. The organic layer is washed with water (x2) and a saturated 
saline (x1), dried, filtered and concentrated. Purification by column chromatography on silica gel provides 
160 mg (0.427 mmol; yield, 43 %) of the objective compound (1-1). 

^HNMR (DMSO) S: 1.14-1.40 (m. 2H); 1.40-1.60 (m, 2H); 1.85-2.10 (m, 4H); 6.02 (dt. J = 15.8. 6.6Hz. 1H); 
40 6.39(d. J = 15.8Hz. 1H); 6.90-7.03 (m, 1H); 7.03-7.22 (m. 2H); 7.37-7.70 (m, 6H); 8.68 (s, 1H); 9.69 (brs. 
1H); 10.37 (s. 1H). 
IR (Nujol): 3700-2080. 1640. 



45 



Elementary analysis (%) for Ci9H22N2O4S»0.4H2O 



Calc: 
Found: 



C.59.78; 


H,6.03; 


N.7.34: 


C.59.83; 


H.5.87; 


N,7.33; 



S,8.40 
S,7.99. 



50 



(3) Compound (lla-2) is reacted in a similar manner as the process (2) above to yield the objective 
compound (1-2) (yield: 42.6 %). 

^HNMR (DMSO) 5: 1.12-1.56 (m. 4H); 1.80-2.05 (m, 4H); 5.49 (dt. J = 11.6, 7.1Hz, 1H); 6.31(d. J = 11.6H2. 
1H); 7.00-7.27 (m. 4H); 7.43-7.74 (m, 5H); 8.67 (m, 1H);9.59 (m. 1H); 10.33 (m, 1H). 
IR (Nujol): 3480-2440, 3330, 3270. 3195. 1630. 1575. 1535. 
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Elementary analysis (%) for Ci9H22N20*S 


Calc: 
Found: 


C,60.93; 
C,60.75; 


H,5.93; 
H.5.90; 


N.7.48; 
N,7.46: 


S.8.56 
S.8.45. 



Example 2 



10 (5E)-6-(2-Phenylsulfonylaminophenyl)hexanohydroxamtc acid (1-3) 



75 



20 



(m- 1) 




COOH 
NHSOjPh 



(n a - 3) 



(2) ^\;^NHS02Ph 



(1-3) 



25 



30 



35 



40 



45 



50 



S wVaTdTL^^ft fl ' ^ lT°'l °*.'»-^^'-boxybutyltriphenylenephsophonium bromide in 100 ml 
Of THF ,s added 6.6 g (58.8 mmol) of potassium tert-butoxide at 0-C in an atmosphere of nitroaen After 
strrrmg for 40 min at room temperature, the mixture is cooled to -20-C. To thrmVxtu L is adid 

S"i?m n : ^ °* ^^-^P-"^ <"'-^) - -THF ovl ^perL of more 

Snn J ""'^"'■^ " ^ ^* -■•^•C. it is warmed up to O'C over 2 Z white 

stirnng. The reaction m.xture is partitioned between toluene and water and the organic laye fs washed 
wrth water. Aqueous layers are combined and washed with toluene. The aqueous layer Ts part^Sned 
between methylene chloride and 2N HCI. The organic layer is washed with water dried 3^^ 000 
centrated. Purrfrcation by column chromatography on silica gel and recrystallization provideT2 13 a (1^7 
mmo\; yield, 72.0 %) of the objective compound (lla-3) provioes ^.1 3 g (6.1 7 

M.p. = 130-132 'C. 

5 fs^\!i^ «'f«'?H"^' ■'.V^"'- ^" <*• 2">' <•■ J " 'H-. 5.89 ,dt 



Elementa 


ry analysis (%) for CisHiaNO+S 


Calc: 
Found: 


C.62.58; 
C.62.35; 


H,5.56; 
H,5.52; 


N,4.06; 
N.4.11; 


S,9.28 
S.9.34. 



(2) Compound (lla-3) is reacted in a manner analogous to that set forth in Examote 1 *2) to oi«A tha 
objective compound (1-3) (yield, 67 %). txampie 1 (2) to give the 

'HNMR (DMS0)5: 1.42-1.70 (m, 2H); 1.82-2.13 (m. 4H): 6.02 (dt. J = 158 6 6Hz 1HV 6 40M l-mflw 
IH): 6.88-7.04 (m. IH); 7.04-7.23 (m, 2H); 7.36-7.72 (i. 6H)/8.-72 (brs^i rS^^S (b'rs.'fl?; io.lrZ. 

IR (CHCI3): 3480-2600, 3350. 1665. 
Mass analysis: 

LSIMS m/z = 361 fM + H]+ , 721 [2M + H]+. 





HRLSIMS: for C18H21 N2O4S 


55 


Calc: 


361, 1221 




Found: 


361, 1226. 
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Example 3 

(2E)(4E)-5-(2'Phenylsuifonylaminophenyl)pentadienohydroxamic acid (i-4), (2E)(4E)-N-methyl-5-(2-phenyl- 

sulfonylaminophenyl)pentadienohydroxamic acid (1-5) and (2E)(4E)-0-methyl-5-(2-phenylsul- 
6 fonylaminophenyO'pentadienohydroxamic acid (1-6) 



10 



(n- 1) 



(1) 



NHSOzPh (2) ^Lj^NHSOaPh 



(n b - 1) 



(n a - 4) 



76 



20 



(3)a 



a^^^ CONH-OH 
NHSOzPh 



(1-4) 



25 



(3)b 




CON -OH 
I 

He 

NHSOjPh ( I - 5 ) 



30 



(3)c 




CONHOHe 
NHSOzPh (1-6) 



35 

(1) To a suspension of 14.15 g (31.1 mmol) of 4-ethoxycarbonylene-2-propenylenephsophonium bromide 
in 200 ml of THF is added 3.38 g (30.1 mmol) of potassium tert-butoxide at 0*0 in an atmosphere of 
nitrogen. After stirring for 1 hr at room temperature, the mixture is cooled again to 0*C. To the mixture is 

40 added gradually 50 ml of a solution of 2.62 g (10.0 mmol) of compound (111-1) in THF over a period of 
more than 10 min. After the mixture is stirred for about 1 hr at room temperature, the reaction mixture is 
partitioned between ethyl acetate and 2N HCI. The organic layer is washed with water and a saturated 
saline, dried over sodium sulfate, filtered and concentrated under reduced pressure. Purification by 
column chromatography on silica gel and recrystallization from ether/hexane provides 2.65 g (7.41 mmol; 

45 yield, 74 %) of the objective compound (llb-1). 
M.p. = 120.5 - 121.5*C. 

iHNMR (CDGI3) b: 1.33 (t, J=7.0Hz. 3H); 4.24 (q, J = 7.0H2. 2H); 5.93 (d. J = 15.2Hz, 1H); 6.57 (brs. 1H); 
6.62 (dd. J = 15.2Hz, 10.2Hz. 1H); 6.77 (d. J = 15.2Hz. 1H); 7.13-7.35 (m. 4H); 7.35-7.63 (m. 4H); 7.63- 
7.80 (m, 2H). 

50 IR (KBr): 3245, 2990. 1700. 1622. 1600, 1569. 1338. 1175. 1162. 1138, 1090, 1005, 589. 555. 





Elementary analysis (%) for C19H19NO4S 




Gale: 


0,63.85; 


H,5.36; 


N. 3.92; 


8,8.97 


55 


Found: 


0,63.79; 


H,5.33; 


N, 3.90; 


S.8.88. 



(2) To a 30 ml solution of 2.60 g (7.27 mmol) of compound (llb-1) in methanol is added 21.8 ml (21.8 
mmol) of 1 N sodium hydroxide solution and the mixture is stirred for about 3.5 hr. The reaction mixture 
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25 



L''^'!Slorr«?H ^^'y' ^'^^'^'^ Tf^^ ^^^^ous layer is partitioned between ethyl acetate 

and hydrochloric acid and the organic layer Is washed with water and a saturated saline dried over 
magnes.um sulfate filtered and concentrated. Recrystallization from an ethyl «:etaSe/ethe2^^^^ 
solvent system provides 2.07 g (6.29 mmol; yield. 87 %) of the objective compound (lla-4). 

IR (KBr): 3680-2000. 3280. 1676. 1620. 1600. 1330. 1314. 1280. 1168. 1155. 997. 752. 719. 591. 



Elementary analysis (%) for C17H15NO4S 



Calc: 
Found: 



C.61.99; 


H,4.59; 


N.4.25; 


S,9.73 


C,61 .74; 


H.4.69: 


N,3.95; 


S,9.44. 



0^60 ml (6.88 mmol) of oxalyl chlonde and one drop of DMF. The mixture is stirred for 30 min at room 
rrS'er'CeVirJ" ' '°;^«o'"' concentrated under reduced pressure to obtain acid ch.oHr 
in an another vessel, a suspension of 695 mg (10.0 mmol) of hydroxylamine in 12 ml of THF is prepared 

^o the'LTr. hTA° °' ""^"^^^ ^"^ ^«-«^ 5 min at room tZ^rTre." 

3^^H.J fn <.n' ^ '^"^ ^'^^^^ °* ^ °* chloride in THF and stirred 

TZ 'ill f T »^'"P«'^^»"''«- •^i'«"re is partitioned between ethyl acetate and 

2N HCI. The organic layer is washed with water and a saturated saline, concentrated under reduced 
pressure and allowed to crystallize to obtain 400 mg (1 .16 mmol: yield. 59 %) of the o^ecH compound 

IR (Nujol): 3420-2760, 3300. 3140, 1640, 1595, 1550. 



35 



40 



45 



SO 



30 


Elementary analysis (%) for Ci : 


rHisNzO^S 


•O.2H2O 




Calc: 


C,58.66; 


H.4.76; 


N,8.06; 


S,9.21 




Found: 


C,58.61: 


H.4.78; 


N,7.94; 


S.9.28. 



(3) (b) Compound (lla-4) is reacted with N-methylhydroxylamine hydrochloride and treated in a manner 
similar to that set forth in the process (a) above to yield the objective cornpound (1-5) (yield: ^ i) 
'Vi.p. — 192.5 - 193.5*C (decomp.) 

IR (KBr): 3340. 3060. 2810. 1639. 1594. 1321. 1160. 999, 591. 554. 



Elementa 


ry analysis (%)for Ci8Hi8N204S 


Calc: 
Found: 


C,60.32; 
C,60.17; 


H,5.06; 
H.5.10; 


N, 7.82; 
N. 7.55; 


I S,8.95 
ls,8.72 



m(KB,y. 3e8».s32o, 3330, leea. leao, 1502, i«5. 1443. 1330, neo. i082. loeo. see. 75s. ese. saa. 



65 
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Elementary analysis (%) for CisHis 


N2O4S 




Calc: 


C,60.32; 


H,5.06: 


N.7.82: 


S.8.95 


Found: 


C.60.17; 


H.5.14; 


N,7.87; 


8.8.98. 



Example 4 



10 



15 



(nb-1) > \\ 

(1) ^N..^N-S02 



Ph ( n b - 2 ) (2) 
Me 




(2E)(4E)-5-[2-(N-Methylphenylsulfonylamino)phenylh2.4-pentadienohydroxamic acid (i-7) 



(1) To a solution of 1.4 g (3.92 mmol) of compound (llb-1) in 10 ml ethyl acetate is added an ether 
solution of diazomethane prepared separately. When the yellowish color is no more disappeared, the 
mixture is concentrated under reduced pressure at temperature below room temperature. Purification of 
the residue using Lobar column provides 1.15 g (3.10 mmol; yield, 79 %) of the objective compound (llb- 
2). 

M.p. = 107 - 109 •C. 

^HNMR (CDCI3) 5: 1.34 (d. J = 7.0H2. 3H); 3.18 (s. 3H); 4.25 (q, J = 7.0H2, 2H); 5.99 (d, J = 15.2H2. 1H); 
6.71 (dd, J = 7.8.1.2H2. 1H); 6.86 (dd, J = 15.2,1 0.8Hz. 1H); 7.13-7.77 (m, 10H). 
IR (Nujol): 1705, 1622, 1544. 





Elementary analysis (%) for C20H21 NO4S 




Calc: 


C.64.66, 


H.5.71, 


N.3.77, 


S,8.63 


45 


Found: 


C.64.61, 


H.5.69. 


N.3.79, 


S.8.51. 



(2) To a solution of 320 mg (0.86 mmol) of compound (llb-2) in a mixture of 4 ml of DMSO and 1 ml of 
THF is added 1.72 ml (1.72 mmol) of 1 N potassium hydroxide solution and the mixture is stirred for 2 
hr. The reaction mixture is partitioned between methyl ethyl ketone and IN HCI. The organic layer is 
60 washed with water and a saturated saline, dried, filtered and concentrated. The residue is dissolved in 5 
ml of ethyl acetate and the solution is filtered with Milipore and concentrated. Recrystallization from ether 
provides 228 mg (0.66 mmol; yield, 77 %) of the objective compound (lla-5). 




M.p. = 188 - 190*C. 

iHNMR (DMSO) 6: 3.14 (s, 3H): 6.04 (d, J = 15.0Hz, IH); 6.73 (dd, J = 7.8.1 .2Hz, 1H); 7.02- 7.46 (m, 5H); 
55 7.76-7.90 (m. 6H): 12.34 (brs, IH). 



IR (Nujol): 3340-2000. 1678. 1618. 1592. 
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Elementary analysis (%) for C18H17NO4S 


Calc: 
Found: 


C,63.00; 
C,62.76; 


H,5.00; 
H,4.99; 


N.4.08; 
N,4.09; 


S,9.37 
S,9.38. 



10 



(3) Compound (lla-5) is reacted in a manner analogous to that set forth in Example 3 (3)(a) to olve the 
objective compound (1-7) (yield. 71 %). \ /\ / y 

'HNMR (CDCI3) 5: 3.15 (s, 3H); 5.88-6.20 (brm. 1H); 6.66-6.95 (m. 2H): 7.05-7.87 (m 10H) 
IR (Nujol): 3680-2000. 3180. 1648. 1610. 



75 



20 



25 



30 



Elementary analysis (%) for C18H18N2 0i^S•0.2C4H1c 


0^ 


►O.2H2O 


Calc: 
Found: 


C.59.92; 
C.59.95; 


H,5.46; 
H.5.52; 


N,7.43; 
N.7.47; 


S,8.51 

S.8-31. 



Mass analysis: 

LSIMS m/z = 359 [M + H]+. 717 [2M + Hf. 



HRLSIMS: for C18H19N2O4S 


Calc: 
Found: 


359.1065 
359.1066. 



Example 5 

(2E)(4E)-5-(2-Phenylsulfonylaminophenyl)-2-cyanopentadieno-hydroxamic acid (1-8) 



35 



(M-1) > [i T r 

(1) 'v^;^^^ NHSOz 



Ph (2) \^NHSO^Ph C3) 
(m-i) (nb-3) 



40 



45 



2rn (4) 
(n a - 6) 




CONH-OH 



CN 
NHSOjPh 



(I -8) 



^ (1) To a 100 ml solution of 2.09 g (8 mmol) of compound (III-1) in benzene is added 2.92 g (9 59 mmol) 
of tnphenylenephosphoranylidene acetaldehyde and the mixture is refluxed for 1 hr. The reaction mixture 
IS purified by column chromatography on silica gel and crystallized from ether to yield 1.96 g (6 82 
mmol; yield. 85 %) of the objective compound (IH'-I). 
M.p. = 135 - 136 -C. 

^HNMR (CDCI3) S: 6.55 (dd. J = 15.9.7.6Hz. 1H); 6.81 (brs. 1H); 7.04-7.18 (m, 1H); 7.20-7.80 (m. 9H); 9.52 
(d, J = 7.6Hz, 1H). 

IR (KBr): 3260. 2830. 2750. 1672. 1622. 1599. 
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Elementary analysis (%) for CisHiaNOaS 


Calc: 
Found: 


C.62.70; 
C.62.47: 


H,4.56: 
H,4.65: 


N.4.87; 
N.4.80; 


S.11.16 
S.10.87. 



10 



15 



20 



25 



(2) To a 12 ml solution of 1.87 g (6.51 mmol) of compound (lir-1) in dioxane are added 0.700 ml (6.58 
mmol) of ethyl cyanoacetate and 48 ul (0.49 mmol) of plperidrne under ice-cooling and the mixture is 
stirred for 8.5 hr at room temperature. The mixture is concentrated and crystallized from toluene to yield 
a crude product (llb-3). Recrystallization from ethyl acetate/toluene provides 1.84 g (4.81 mmol; yield. 74 
%) of the purified objective compound (llb-3). 

M.p. = 176 - 178* C. ^HNMR (CDCI3) S: 1.39 (t. J = 7.0H2. 3H); 4.36 (q, J = 7.0Hz. 2H); 6.59 (brs. IH); 
6.92-7.80 (m, 11 H); 7.87 (d, J = 11.2H2, 1H). 

IR (KBr): 3230. 3130. 2980, 2220, 1718. 1610. 1588, 1568, 1328. 1252. 1165, 1090, 754, 738. 551. 



Elementary analysis (%) for C20H18N2O4S 



Calc: 
Found: 



C,62.81 ; 


H.4.74; 


N,7.33; 


C,63.11; 


H.4.92; 


N,7.19; 



S,8.38 
S.8.15 



(3) Compound (llb-3) is reacted in a manner analogous to that described in Example 3 (2) to give the 
objective compound (lla-6) (yield. 73%). 
M.p. = 241 - 244 • C. 

^HNMR (DMSO) 5: 6.88-7.10 (m. 2H); 7.23-7.44 (m, 2H); 7.44-7.72 (m. 6H); 7.72-7.92 (m. 2H); 10.00 (brs. 
1H). 

IR (KBR): 3700-2680. 3270. 2220. 1725. 1608. 1582. 1567, 1317. 1195, 1152. 1088, 752. 733. 





Elementary analysis (%) for Ci g 


H14N2O+S- 


O.2H2O 


30 


Calc: 


C.60.39; 


H.4.05; 


N.7.83; 


S.8.96 




Found: 


C.60.34; 


H.4.01; 


N.7.82; 


S.8.76 



35 



40 



45 



SO 



55 



(4) Compound (lla-6) (0.304 g. 8.58 mmol) is reacted in nearly the same manner as that described in 
Example 3 (3)(a) except that, in the final purification process, the product is washed several times with 
ether to yield 0.156 g (4.23 mmol; yield. 49 %) of the compound (1-8) In almost pure form. 
M.p. = 150 - 180*C (decomp.) 

^HNMR (DMSO) S: 6.83-7.10 (m. 2H); 7.17-7.89 (m. 10H); 9.32 (brs. IN); 9.99 (brs. IN); 11.27 (brs. IH). 
IR (KBR): 3680-2280.3270. 2220. 1635. 1612. 1580. 1449. 1328. 1158. 1091. 758, 738. 688. 588. 551. 



Elementary analysis (%) for Ci8Hi5N3O4S*0.2H2O 



Calc: 
Found: 



C.57.96; 


H.4.16; 


N.1 1.27; 


C.58.07; 


H.4.15: 


N,11.09; 



S.8.60 
8,8.48. 
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Example 6 

(2E)(4EX6E)-7-(2-Phenylsulfonylaminophenyl)-heptatrieno-hydroxamicacid (1-9) 



(nr- 1) 9- 



k^NHSOzPh C 



(1) 'x^NHSO^Ph (lb -4) (2) 

k^NHSO,Ph C3) ' ^L^NHSOaPh 

^°«-7) (1-9) 



20 



25 



30 



3S 



(1 TO a 30 ml solution of 1.76 ml (12.6 mmol) of diisopropylamine in THF Is added n-butyllithium (1 6 M 
sola .on m hexane; 7.90 ml; 12.6 mmol) at -20-0 In an atmosphere of nitrogen. After stirring for 20 min 
at 0 C. the mixture is cooled to -78 -C. To the mixture Is added dropwise 20 ml solution of 2.68 g (11 4 
mmol) of methyl (2E.4E)-6-dimenthoxyphosphonylene-2.4.hexadienoate In THF over 20 min The mixture 
Hrnn!!I! H "''"„^^"®;"^'"'^'"'"9 temperature at -78 -C. Thereafter, to the mixture is added 
dropw.se and gradually a 10 ml solution of 0.998 g (3.82 mmol) of compound (lll-l) m THF over 15 min 

rhi^rL if '^^""T u'f "^^"^"^ *° temperature over about 1.5 hr. then ammonium 
2 i n^ H H ^"^r' ^"^^ ^««hed with a saturated 

rirXT I- T T f°"*=«"*''«*«<*- Purification by column chromatography on silica gel and 
c?r;.Snd O'b-4) P™^**^ 0-^3 g (1.99 mmol; yield. 52 %) of the objective 

M.p. = 189.5 - 191 -C. 

'HNMR (CDCb) (400 MHz) S: 3.77 (s. 3H): 5.93 (d, J = 15.3Hz. IH); 6.38 (dd, J = 14.4 11 2Hz 1H)- 6 51- 

o'i ^. 7.40-7.49 (m,3H); 7.52-7.58 (m. IH); 7.69-7.76 (m 2H) 

IR (Nujol): 3260. 1710. 1626, 1608. 1330. 1222, 1162, 1138. 1090. 1008. 760. 739. 722. 602. 555. 



40 



45 



60 



Elemer 


itary analysis (%) for C20 Hi 9 N0< S • O.2H2 0 


Calc: 
Found: 


C.64.40; 
C.64.56; 


H,5.24: 
H,5.06; 


N,3.75; 
N,3.77; 


S,8.59 
S,8.54. 



u '.K."" ^"^P®"5'°" °f 0-500 g (1.35 mmol) of compound (llb-4) in methanol is added 2.7 ml (2 7 
.hi I'y^T''^ ^"'^ *e mixture is stirred overnight at room temperature. 

When the start.ng matenals stall remain in the mixture, the stirring is continued for another 4.5 hr at 40 -C 
after the addition of 2^ ml of DMSO and 1.35 ml (1.35 mmol) of potassium hydroxide. The reaction 
solutaon IS partihoned between ethyl acetate and water and the organic layer is washed with water The 
aqueous layers are combined and partitioned between 2N HCI and ethyl acetate. The organic layer Is 

TtSt^r? ^^'"'^'^ '^""^ ""^^^^ concentrated. Recrystalllzation from 

ethyl acetate/methanol provides 0.333 g (0.938 mmol; yield. 69 "/o) of the objective compound (lla-7) 
M.p. = 233.0 - 234.5 • C (decomp.) • \ / 

'HNMR (DMSO) S: 5.93 (d. J = 15.2Hz. IH); 6.51 (dd. J = 14.2. 11.2H2. IH); 6.60-7.00 (m. 4H)-710-740 
(m. 3H); 7.46-7.72 (m, 6H); 9.88 (brs. 1 H); 12.24 (brs. 1 H). ' 
IR (Nujol): 3255. 1688. 1678. 1622. 1607. 1592. 1330. 1275. 1160. 1155, 1001. 756. 734. 



55 
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Elementary analysis (%) for C19H17 


NO4S 




Calc: 


C,64.21 ; 


H,4.82; 


N,3.94; 


S.9.02 


Found: 


C.64.13; 


H.4.85; 


N,4.02; 


S.8.84. 



10 



(3) Compound (lla-7) Is reacted in nearly the same manner as that described in Example 3 (3) (a) except 
that, in the final purification process, the product is washed 6-8 times with ether to yield the objective 
compound (1-9) (yield, 60 %). 
M.p. = 172.5 - 175.5'C (decomp.) 

iHNMR (DMSO) 5: 5.92 (d. J = 15.1 Hz. 1H); 6.37-7.02 (m, 5H); 7.06-7.40 (m. 3H); 7.46-7.80 (m. 6H); 8.98 
(brs, 1H); 9.85 (brs. 1H); 10.68 (brs. 1H). 

IR (Nujol): 3285. 1653, 1622. 1607. 1598. 1568, 1146. 1087, 1042. 755. 739. 



75 


Elementary analysis (%) for CisHis 


N2O4S 






Calc: 


C.61.61; 


H.4.90; 


N.7.56; 


S,8.65 




Found: 


C.61.56; 


H,5.02; 


N.7.34; 


S,8.44. 



20 



25 



30 



35 



Example 7 

(2E)(4E)-5-(3-Phenylsulfonylaminophenyl)pentadieno-hydroxamic acid (1-10) 



COOEt 



(2) 




NHSOzPh ( n b - 5 ) 
COOH .'^^::iv^.^C0ONHOH 



(3) 



or-' 



NHSOjPh CD a - 8) 



NHSOaPh (I -10) 



(1) Compound (III-2) is reacted in an analogous manner to that described in Example 3 (1) to obtain a 
crude product as a mixture of cis- and trans-isomers. It is subjected to chromatography over silica gel to 
40 remove reagents and to Lobar column chromatography (x2) to separate the objective compound (llb-5) in 
trans form (yield, 21 %). 
M.p. = 105 - 106 •C. 

iHNMR (CDCI3) a: 1.32 (t, J = 7.2H2, 3H); 4.23 (q, J = 7.2H2. 2H): 5.99 (d, J = 15.2Hz, 1H); 6.68-6,92 (m, 
3H); 6.92-7.09 (m, 1H); 7.13-7.30 (m. 3H); 7.30-7.62 (m. 4H); 7.72-7.86 (m, 2H). 
45 IR (KBr): 3220. 2980. 1682, 1628, 1581. 1340. 1330, 1248. 1180. 1157. 989. 685. 581. 550. 





Elementary analysis (%) for Ci9Hi9NO4S»0.1H2O 




Calc: 


C.63.53; 


H.5.39; 


N.3.90: 


S,8.92 


50 


Found: 


C.63.45; 


H,5.25; 


N.3.96; 


S.8.91. 



55 



(2) To a 30 ml solution of 291 mg (0.813 mmol) of compound (llb-5) in DMSO is added 1.64 ml (1.64 
mmol) of 1 N sodium hydroxide solution and the mixture is stirred for 2 hr at room temperature. Rrst, the 
mixture is partitioned between ethyl acetate and water and the aqueous layer is then partitioned between 
ethyl acetate and 2N HCI. The organic layer is washed with water (x3) and a saturated saline (x1), dried, 
filtered and concentrated under reduced pressure. Crystallization provides 228 mg (0.693 mmol; yield. 85 
%) of the compound (lla-8). 
M.p. = 188- 190*C. 
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IR (KBr): 3680-2000. 3239. 1678. 1610. 1530. 1328. 1309. 1270, 1152. 1155. 1091. 998. 685. 581. 549. 



Elementary analysis (%) for C17H15NOi^S 


Calc: 
Found: 


C,61.99; 
0,61.89; 


H.4.59; 
H.4.69; 


N,4.25; 
N,4,17; 


S,9.73 
S,9.57. 



(3) Compound (lla-8) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to alve the 
objective compound (1-10) (yield. 86 %). ^ 
M.p. = 94 - 111 'C (decomp.) 

TT,^ ® J = 1^-8H2. 1H); 6.75-6.95 (m. 2H): 6.95-7.10 (m. 1H); 7.10-7.35 (m. 4H)- 7 46- 

7.89 (m, 3H); 7.69-7.87 (m. 2H): 8.98 (brs. IH); 10.35 (s. 1 H); 10.74 (s. 1 H) 
IR (KBr): 3680-2000. 1642, 1612, 1580. 



Elementar 


y analysis (%) for Ci7Hi6N204S.0.1H20.0.25C*HioO 


Calc: 
Found: 


C,59.28; 
C.59.21; 


H,5.17; 
H.5.18; 


N,7.68: 
N,7.90: 


S,8.79 
S,8.79. 



Mass analysis: 

LSIMS m/z = 345 [M + H] + . 689 [2M + H] + . 

25 



HRLSIMS: for Ci7Hi7N20*S 


Calc: 
Found: 


345.0908 
345.0911. 



Example 8 

35 gE)(4E)-5-[3-(N-IVIethylphenylsulfonylaminophenyl)-pentadienohydroxamlc acid (1-1 1) 



40 



(n b - 5) 



(1) (2) 
MeNSOaPh (nb-6) 



45 




COOH 



(3) 




CONHOH 



MeNSOjPh ( n a - 9 ) MeNSO^Ph ( I - 11) 



so 



55 



(1) Conipound (llb-5) is reacted in a manner analogous to that set forth in Example 4 (1) and purified by 
Chromatography on silica gel to give the objective compound (llb-6) (yield 85 %) 
M.p. = 103-105*0. ' 

^-^^ J = ^-2H2' 3-19 (s. 3H): 4.23 (q. J = 7.2H2. 2H); 5.99 (d, J = 15.2Hz IH)- 
6.66-6.91 (m. 2H); 6.91-7.06 (m. 1 H); 7.14-7.68 (m. 9H). '* 

IR (KBr): 2980. 1700. 1620. 1577. 1345. 1331. 1309. 1241. 1176. 1165. 1132. 1009. 830, 729, 688 590 
562. ' ' 
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Elementary analysis (%) for C20H21 NO4S 


Calc: 
Found: 


C.64.67; 
C.64.74; 


H.5.70; 
H.5.80; 


N,3.77; 
N.3.74; 


S.8.63 
S.8.36. 



(2) Compound (llb-6) Is subjected to hydrolysis in a manner analogous to that set forth in Example 7 (2) 
to give the compound (lla-9) (yield. 70 %). 
M.p. = 165 - 169 'C. 

1HNMR (DMSO) 5: 3.16 (s, 3H); 6.02 (d. J = 15.0H2. 1H); 6,92-7.17 (m. 3H); 7.20-7.43 (m. 3H); 7.43-7.80 
(m, 6H); 12.31 (brs. 1H). 

IR (KBr): 3680-2000, 3000. 1683, 1612. 1578. 1445. 1349. 1308. 1272. 1256. 1168. 1151. 995. 729, 689. 
588, 561. 



75 



20 



26 



Elementary analysis (%) for CisHi/NOaS 



Calc: 
Found: 



C.62.96; 


H.4.99; 


N,4.08; 


C.62.69; 


H.5.12; 


N.4.03; 



S.9.34 
S.9.05. 



(3) Compound (lla-9) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to give the 
objective compound (1-11) (yield, 87 %). 

1HNMR (DMSO) 6: 3.15 (s, 3H); 6.01 (d. J = 14.8Hz, 1H); 6.80-7.42 (m. 6H); 7.42-7.83 (m, 6H); 9.00 (s, 

1H); 10.78 (s, 1H). 

IR (KBr): 3700-2000. 1645. 1612. 

Mass analysis: 

LSIMS m/z = 359 [M + H] + , 717 [2M +VH] + 





HRLSIMS: for C18H19N2OAS 


30 


Calc: 


359.1065 




Found: 


359.1072. 



35 



Example 9 

(2E)(4E)-5-(4-Phenylsulfonylaminophenyl)pentadieno-hydroxamic acid (1-12) 



40 



45 



(ni-3) 



(1) PhSOzNH 




COOEt 
(n b- 7) 



(2) PhSOaNH 



50 



C3) PhSOaNH 



(n a - 
^--^ (I - 



10) 

CONH-OH 
12) 



55 



(1) To a 50 ml suspension of 7.08 g (15.5 mmol) of 4-ethoxycarbonylene-2- 
propenylenetriphenylenephosphonium bromide in THF is added 1.68 g (15.0 mmol) of potassium tert- 
butoxlde at 0*C in an atmosphere of nitrogen and the mixture is stirred for 30 min at room temperature 
and then cooled again to 0*C. To the mixture is added dropwise a 15 ml solution of 1.31 g (5.01 mmol) 
of compound (III-3) in THF over 5 min followed by stirring for 30 min at 0*C. The reaction is carried out 
for 3 hr at room temperature and overnight under heating to reflux. The reaction mixture is then 

21 
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SS°"dl?*Tr HCI. The organic layer is washed with water ar,d a saturated 

saline dried, filtered and concentrated. Purification by column chrorT,atography on silica oel and 
?Ztn?SS::7^°'" P--c.es 0.343 g (0.960 mmoVyleTd, 19 %ro, tJe 

M.p. = 166 - 169 "C. 

'HNMR (CDCIa) S: 1.31 (t. J = 7.2Hz, 3H); 4.22 (q, J = 7.2H2, 2 H); 5 96 (d J = 15 2Hz IHV Bf?ftRftft /,„ 
2H): 6.95 (brs, 1H); 7.02-7.12 (m, 2H): 7.29-7.61 (m. 6H): 7.76-7.86 (m 2H) ^" ^ 

9^8,'S4, 575°' '3^^' ^310. 1252. 1155, 1142, 1088, 998. 



Elementary analysis (%) for CisHigNO^S-O.lHaO 



Calc: 
Found: 



1 C.63.52; 


H.5.39; 


N, 3.80; 


S,8.92 


1 C.63.41; 


H.5.51; 


N, 3.80; 


S,8.97. 



2iLi!irh''°H"'* i"'"^i^ hydrolyzed In a manner analogous to that set forth in Example 6 (2) using 
sodium hydroxide solution to yield the compound (lla-10) (yield 92 %) 
M.p. = 261 -270'C(decomp.) ' 

IR (KBr): 3680-2000. 3280. 1670. 1618, 1800. 1508. 
Mass analysis: 

LSIMS m/z = 330 [M + H] + , 659 [2M + H] + 



HRLSIMS:for Ci/HigNO+S 


Calc: 
Found: 


330.0799 
330.0797 



(3) Compound (lla-10) is treated in a manner analogous to that set forth in Example 3 (3) (a) and further 
washed with ether to yield the objective compound (1-12) (yield 49%) 
M.p. = 171 - l75'C(decomp.) 

IR (KBr): 3280, 3140, 2930. 2860, 1645, 1610. 1598. 1508. 



Elemer 


tary analysis (%) for Ci7Hi6N2O4S-0.1H2O 


Calc: 
Found: 


C.58,98: 
C.58.91; 


H.4.72; 
H.4.71; 


N,8.09; 
N,8.12; 


S.9.26 
S,9.04. 



0570594A1 I > 
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Example 10 



(2E)(4E)-5-(4.5-D}methoxy-2-phenylsulfonylaminophenyl)-pentadienohydroxamic acid (1-13) and (2E)(4E )-5- 
(4,5-dihydroxy-2-phenylsulfonylaminophenyl)pentadienohydroxamic acid (1-1 4) 



70 



(in- 4) 



HeO v,.^'^:^^^^^,^ COOEt 



(1) MeO 



J\:^NHS02 



Ph (nb-8) (2) 



75 



MeO y-'^Wv^COOEt MeO y''^^>t^V^C0NH0H 

MeO nhsOzPH (3) HeO ^C^i^J- NHSOaPh 



(n a -11) 



(I -13) 



20 



(4) HO'^k.^-^^^^NHSOzPh (1-14) 



25 



30 



(1) Compound (III-4) is reacted in a manner analogous to that set forth in Example 3 (1) to yield the 
objective compound (llb-8) (yield, 74 %). 
M.p. = 199 - 201 •C. 

1HNMR (CDCb) 5: 1.33 (t. J = 7.2H2, 3H): 3.76 (s. 3H); 3.90 (s,3H): 4.24 (q, J = 7.2Hz, 2H): 5.89 (d, 
J = 15,2H2, 1H); 6.43 (s, IH); 6.43-6.73 (m. 2H); 6.65 (s, 1H):6.93 (s. 1H); 7.16 (dd; J = 15.2H2. 10.2Hz. 
1H): 7.38-7.62 (m. 3H); 7.65-7.78 (m. 2H). 
IR (Nujol): 3280. 3200. 1702, 1692, 1622, 1602. 1519. 



Elementary analysis (%) for C21 H23NOsS*0.2H2O 



Calc: 


C,59.89; 


H,5.61; 


N,3.33; 


S,7.61 


Found: 


C,59.79; 


H.5.49; 


N.3.45; 


S,7.37 



(2) To a 10 ml solution of 2.09 g (5.01 mmol) of compound (llb-8) in DMSG is added 10.0 ml (10.0 
mmol) of 1 N potassium hydroxide and the mixture is stirred for 2 hr at room temperature and for 1 hr at 
45 •C. The reaction mixture is partitioned between methyl ethyl ketone and 2N HCI. The organic layer is 
washed with water (x3) and a saturated saline (x1). Each aqueous layer is again extracted with ethyl 
acetate. The organic layers are combined, dried, filtered and concentrated. The crude crystals, when 
washed with ether, gives 1.90 g (4.88 mmol; yield. 98 %) of the objective compound (lla-11). 
M.p. = 237 - 240 • C. 

^HNMR (DMSG) 6: 3.55 (s. 3H); 3.79 (s, 3H); 5.87 (d, J = I5.OH2.I H); 6.40 (s. IH); 6.75- 6.97 (m. 2H); 
7.06 (ddd. J = 15.0, 8.0, 3.OH2. IH); 7.16 (s. IH); 7.45-7.74 (m. 5H); 9.68 (brs. IH); 12.20 (brs, IH). 
IR (Nujol): 3275, 1682. 1622. 1600. 1520. 



Elementary analysis (%) for C19H19NO6S 


Calc: 
Found: 


C,58.59; 
C.58.56; 


H,4.93; 
H,5.20; 


N.3.60; 
N,3.53; 


S,8.23 
S,7.93. 



(3) To an 8 ml suspension of 779 mg (2.00 mmol) of compound (lla-11) in methylene chloride is added 
oxalyl chloride alone. A drop of DMF is added only when the evolution of gas is not observed. The 
reaction is candied out in an almost the same manner as that set forth in Example 3 (3) (a) to yield 524 
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mg (1.30 mmol. yield, 65 %) of the objective compound (1-13) 
M.p. = 218 - 220-0, 

^HNMR (DMSO) 5: 3.55 (s. 3H): 3.79 (s, 3H): 5.89 (d. J = 14.0Hz. IH); 6.39 (s 1H)- 6 66-7 09 (m 3HV 
7J7 (s. 1H): 7.45-7.73 (n.. 5H): 8.96 (brs. IH): 9.65 (brs,1H); 10.71 brs 1H) 
IR (Nujol): 3305. 3120, 1638. 1594. 1516. 



10 



15 



20 



Elementa 


ry analysis (%) for C19H20N2O6S 


Calc: 
Found: 


C,56.42; 
C,56.18; 


H.4.99; 
H.5.12; 


N.6.93; 
N.6.90; 


S.7.93 
S.7.68. 



S Joo mmo. of H 7k ^ "'^ ""^'^ °' in methylene chloride is added 95 

Ui (IXK) mmol) of boron tnbromide at room temperature in an atmosphere of nitrogen and the mixture is 
stirred for overn.ght. The reaction mixture is partitioned between ethyl acetate L water The 2anlc 
rSe' oroducf T "'*"k^'? ^ "'^-^'^ concentrrJ^The reslm 

clpouTd J-V " ° ' "^^'^ °* 

'HNMR (DMSO) «: 5.83 (d. J = 14.6Hz. IH); 6.33-6.74 (m, 3H); 8.76-7.01 {m. 2H)- 7 37-7 71 Ixn 5HV 8 60 
9.75 (m. 1H): 9.05 (s. IH); 9.48 (s, IH); 9.62 (s, 1H); 10.62 (s. IH) ^ ' ^' 

IR (Nujol): 3450. 3315. 3120, 1640. 1622. 1595. 1515. 





Elementary analysis {%) for Ci7Hi6N2C)gS 


•O.5H2O 


25 


Calc: 
Found: 


C,52.97; 
C.52.75; 


H,4.45; 
H.4.40; 


N,7.27; 
N.6.95; 


S.8.32 
S.8.27. 



30 



Example 1 1 

(2E)-(1-Phenylsulfonylindol-2-yl)propenohydroxamic acid (1-15) 



35 



40 



46 




CHO (1) 



S02Ph (m-5) 




COOH (3) 
SOjPh (Da -12) 




I I 



COOMe (2) 



SOiPh (nb-9) 



CONH-OH 
SOiPh (1-15) 



so 



65 



aJ^nZ T ^ ^ °* Pfiosphonoacetate in THF is added at once 

0.420 g (10.5 mmol) of 60 % (in oil) sodium hydride at 0-C in an atmosphere of nitrogen After stirrina 
or hr at room temperature, a 12 ml solution of 1.03 g (3.62 mmol) of compound (I S) T^J addeS 
to the mixture gradually. After stirring for 60 min at room temperature, the reaction milre is partiSSd 

filtered and concentrated. The residue, when purified by chromatography on silica gel and recrys^allized 
from methylene chlonde/ether/hexane. gives 0.872 g (2.55 mot; yield. 71 %) of the objective comS 
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(IIb-9). 

M.p. = 140 - 142*C. 

^HNMR (CDCb) 6: 3,85 (s. 3H); 6.38 (d. J = 16.0Hz. 1H); 6.98 (s. 1H); 7.21-7.57 (m. 6H); 7.70-7.80 (m, 
2H); 8.23 (dd, J = 8.4.1 .OHz. 1H); 8.39 (dd, J = 16.0,1 .OHz. 1H). 

IR (KBr): 3060. 2950. 1709, 1625, 1580. 1542. 1369. 1332. 1222, 1208. 1167. 738. 725. 585. 568. 



Elementary analysis (%) for CisHis 


NO4S 




Calc: 


C.63.33; 


H.4.43; 


N,4.10: 


S.9.39 


Found: 


C.63.32; 


H.4.52: 


N,4.10: 


S.9.46. 



75 



(2) Compound (llb-9) is reacted in a manner analogous to that set forth in Example 6 (2) using sodium 
hydroxide aqueous solution to yield the objective compound (lla-12) (yield, 40 %). 
M.p. = 214 - 218'C. 

^HNMR (DMSO) 5: 6.60 (d. J = 15.8H2. 1H); 7.23-7.80 (m. 9H); 8.12 (d. J=8.4Hz, 1H); 8.22 (dd. 
J = 1 5.8H2. 0.7Hz, 1 H); 1 2.70 (brs. 1 H). 

IR (KBr): 3660-2000. 1681. 1620. 1542. 1448. 1418. 1378. 1330. 1270. 1225. 1191. 1172. 1145. 758, 585. 
565. 



20 



25 



30 



Elementary analysis (%) for C17H13NO4S 



Calc: 
Found: 



C,62.37: 


H,4.00; 


N,4.28: 


C.62.46: 


H.4.14; 


N.4.38: 



S.9.79 
S.9.51. 



(3) Compound (lla-12) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to yield the 
objective compound (1-15) (yield, 93 %). 
M.p. = 179 - 184 -C (decomp.) 

^HNMR (DMSO) 5: 6.47 (d, J = 15.8Hz. 1H); 7.22 (brs. 1H); 7.24-7.80 (m. 8H); 7.95-8.16 (m. 2H); 9.19 
(brs. 1H); 10.91 (brs, 1H). 

IR (KBr): 3680-2400. 3370. 3120. 2860. 1658. 1618. 1445, 1358. 1170, 1145. 1086. 755. 728. 581. 568. 





Elementary analysis (%) for C17H14 


N2O4S 




35 


Calc: 


C.59.64; 


H,4.12; 


N.8.18; 


S.9.36 




Found: 


C.59.37: 


H,4.18: 


N.7.92: 


S.9.11. 



40 



45 



50 
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Example 12 

(2E)(4Z)-5-(1- Phenylsulfonylindol-2-yl)pentadienoh vdroxamic acid (1-16) and (2E\iAP\ t-i 
pnenylsulfonylindol-2-yl)pentadienohydroxamic acid 0-17) ^ ' i^cM'm^-o-ii- 




35 (1) Compound (111-5) is reacted in a manner analogous to that set forth in Example 3 (1) to obtain a 
""T^'"'"^ cis-isomer (llb-10) and trans-isomer (ilb-11). The resultant mixture is 
subjected to chromatography on silica gel to remove side products originated from reagents and then to 
Lobar column chromatography to separate the cis-isomer (llb-10) and trans-isomer (Ilb-11) from each 

40 Compound (llb-10): yield, 57 %. 
M.p. = 108 - 111 '0. 

^HNMR (CDCb) S: 1.28 (t. J = 7.0H2. 3H): 4.20 (q. J = 7.0Hz, 2H): 6.12 (d. J = 15 2H2 1H)- 6 54 ft 
J = 11.5Hz. 1H); 6.67 (s. 1H);7.13-7.83 (m. lOH); 8.21 (d, J = 8.6Hz 1H) ^ ' 

45 ^ W 2970. 1708. 1620. 1580. 1446. 1367. 1263. 1250. 1171. 1141. 1088. 1040. 1032. 721. 689. 598. 



60 



55 



Elementa 


ry analysis (%) for C21 Hi 9NO4S 


Calc: 
Found: 


C.66.13: 
C,65.98: 


H,5.02; 
H,5.03; 


N,3.67; 
N.3.86; 


S.8.40 
S.8.14 



Compound (Hb-11): yield. 6 %. 
M.p. = 120 - 122 •C. 

'HNMR (CDCb) a: 134 (t J = 7.2Hz. 3H): 4.26 (q. J = 7.2Hz. 2H); 6.01 (d. J = 15.2He. 1H); 6.81 (ddd. 

J-15.5.11. 1.0.7Hz. 1H); 6.92 (s, 1H); 7.17-7.66 (m. 8H): 7.66-7.78 (m, 2H); 8.21 (d. J = 82H2 IH) 

IR (KBr): 3060. 2980. 1701. 1628. 1541. 1445. 1368. 1308. 1242.1181. 1170. 1151. 1131 745 ' 588 564 
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Elementary analysis (%) for C21 HisNO4S>0.2H2O 



Calc: 


C.65.51; 


H.5.08; 


N,3.64: 


Found: 


C,65.51 ; 


H.5.06; 


N.3.68; 



(2) To an 8 ml solution of 0.593 g (1.55 mmol) of compound (llb-10) in methylene chloride is added 
0.121 g (0.475 mmol) of iodine and the mixture is stirred for 2 days at room temperature. The reaction 
mixture is partitioned between ethyl acetate and sodium thiosulfate solution. The organic layer Is washed 
with a saturated saline, dried, filtered and concentrated. The crude product, when purified by chromatog- 
raphy on silica gel and Lobar column chromatography, gives 0.194 g (0.509 mmol; yield, 33 %) of the 
objective compound (llb-11). 

(3) Compounds (llb-10) and (Hb-11) each are subjected to hydrolysis in a manner analogous to that 
described in Example 7 (2) to give the objective compounds (lla-13) (yield, 68 %) and (lla-14) (yield, 43 
%). 

Compound (lla-13) : 
M.p. = 196 - 199 -C. 

^HNMR (DMSO) 5: 6.21 (d. J = 15.2Hz. IH); 6.74 (t. J = 11.7H2. 1H); 6.86 (s. 1H); 7.15 (d, J = 11.4Hz. 1H); 
7.23-7.78 (m. 9H); 8.1 2(d. J = a2H2. IH); 12.43 (brs, IH). 

IR (KBr): 3680-2000, 1678. 1615. 1580. 1371. 1278, 1174. 1039, 721. 590. 568. 551. 



Elementary analysis (%) for C19H15 


NO4S 




Calc: 


C,63.92; 


H.4.35; 


N.3.92; 


S.8.98 


Found: 


C.63.92; 


H,4.60; 


N.3.88; 


S,8.93. 



Compound (lla-14) : 

M.p. = 202 - 210 -C (decomp.) 

^HNMR (DMSO) 5: 6.07 (d. J = 15.0Hz. IH); 7.11 (dd. J = 15.2. 11.2Hz. IH); 7.22-7.64 (m. 9H); 7.68-7.87 
(m. 2H); 8.11 (d. J = 8.0Hz. IH). 

IR (KBr): 3700-2000, 1688. 1612. 1582, 1448. 1378. 1308. 1265. 1182, 1170. 1152, 1090, 745. 588, 570. 
560. 

Mass analysis: 

LSIMSm/z = 354 [M + H] + ,707[2M + H] + . 



HRSIMS:for C19H16NO4S 


Calc: 
Found: 


354.0799 
354.0799. 



(4) Compounds (lla-13) and (lla-14) each are reacted in a manner analogous to that set forth in Example 
7 (3) to obtain the objective compounds (1-16) (yield. 95 %) and (1-17) (yield. 81 %), respectively. 
Compound (1-16): 
M.p. = 152 - 156 • C (decom p .) 

^HNMR (DMSO) 5: 6.17 (d. J = 15.0H2, IH); 6.69 (t. J = 11.6H2, IH); 6.82 (s. IH); 7.06 (d. J = 11.2Hz. IH); 
7.20-7.75 (m, 9H); 8.1 1 (d. J = 8.2H2. 1 H); 9.02 (brs. 1 H) ;10.82 (brs, 1 H). 
IR (Nujol): 3330, 1626. 1590, 1558. 
Mass analysis: 

LSIMS m/z = 369 [M + H] + . 737 t2M + H] + . 
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10 



15 



HRLSIMS: for C19H17N2O4S 


Calc: 
Found: 


369.0908 
369.0909. 



Compound (1-17) : 

M.p. = 149 - 158- C (decomp.) 

IR (KBr): 3680-2100. 1632. 1600. 1535. 1448. 1379. 1171. 1091. 1050. 989. 748. 588. 568. 556. 



Elementary, analysis (%) for Ci 9 Hi 6 N2 O* S. 0.3H2 O 



Calc: 


C,61 .05; 


H,4.48; 


N,7.49; 


S.8.58 


Found: 


C,61.15; 


H.4.60; 


N,7.28; 


8,8,36. 



20 



25 



30 
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Example 13 

(2E)-5-[3-(Ph enylsulfonylamino)phenyl]pent-2-en-4-ynohydroxamic acid (M 8) 

COOMe 

CM- 6) 




(2) 



CONHOH 



NHSOjPh (I - 18) 



40 



45 



60 



55 



nhif?""^""" <"'tMf/®«^^ ^ ""^""^^ analogous to that set forth In Example 11 (1) to obtain the 
objective compound (llb-1 2) (yield. 81 %). \ / w uuiam me 

M.p. = 134 - 137'C. 

;r4:r^3^7.u\r3i;: ^^^-^ s inr^"- ^-^ ^-^^ ^=--- — 

»J W: 3230.2190. 1692. 1613. 1599. 1578, 1468. 1445. 1330. 1291. 1175. 1155. 1089. 952. 681. 582. 



Elementary analysis (%) for CisHisNO+S.O.SHaO 



Calc: 


C,61 .70; 


H,4.60; 


N,4.00; 


Found: 


C,61.87; 


H.4.47; 


N.3.98; 



S,9.15 
S,9.09 



(2) Compound (IIb-12) is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound {lla-15) (yield. 77 %). 
iVI.p. = 187- 188 •C. 

^HNIVIR (DMSO) S: 6.34 (d, J = 15.9Hz, 1H); 6.90 (d. J = 15.9H2. 1H); 7.07-7.40 (m 4H)'7 47.7 70 (m 3HV 
7.70-7.85 (m, 2H); 10.55 (brs, 1H); 12.76 (brs. 1H). ^ ^ ' ^' 

IR (KBr): 3660-2020, 3250, 2190, 1680. 1610, 1578, 1600. 
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Elementary analysis (%) for Ci7Hi3NO4S*0.2H2O 



Calc: 
Found: 



C.61.70; 


H,4.08; 


N.4,23; 


C.61.95; 


H.4.22; 


N.4.12; 



S.9.69 
S,9.44 



(3) Compound (lla-15) Is reacted In a manner analogous to that set forth In Example 3 (3) (a) to obtain 
the objective compound (1-18) (yield, 100 %). 

^HNMR (DMSO) 5:6.33 (d. J = 15.5H2, 1 H); 6.74 (d. J = 15.5H2. 1H); 7.05-7.37 (m. 4H):7.48-7.70 (m, 3H): 
7.70-7.85 (m, 2H); 9.26 (brs. IH); 10.2-11.1 (m.2H). 
IR (KBr): 3680-2000. 2198, 1648. 1612. 1578. 
Mass analysis: 

LSIMS m/2 = 343 [M + H] + . 685 [2M + H] + . 



75 


HRLSIMS: for Ci 7 Hi 5 N2 S 




Calc: 


343.0752 




Found: 


343.0755. 



Example 14 

(2E)-5-[3-(N-Methylphenylsulfonylamino)phenyl]pent-2-en-4-ynohydroxamic acid (1-19) 



(n b -12) 




COOHe 



Me-N^-SOgPh (n a -16) 




(1) --^^ (2) 
Me-N-SOzPh (nb-13) 

COOH 



CONHOH 




40 



45 



50 



(1) To a 10.0 ml solution of 0.538 g (1.58 mmol) of compound (llb-12) In acetone are added 1.09 g (7.89 
mmol) of potassium carbonate and 0.450 ml (4.75 mmol) of dimethyl sulfate and the mixture is refluxed 
for 1 hr. The reaction mixture is filtered to remove potassium carbonate and the filtrate Is partitioned 
between ethyl acetate and 2N HCI. The organic layer is washed with water and a saturated saline, dried, 
filtered and concentrated. 

Recrystallization from ether/methylene chloride gives 0.442 g (1 .24 mmol; yield, 79 %) of the objective 
compound (llb-13). 
M.p. = 91 - 92^C. 

^HNMR (CDCb) a: 3.17 (s, 3H); 3.79 (s. 3H); 6.30 (d, J = 15.8H2. IH); 6.95 (d. J = 15.8Hz. IH); 7.10-7.67 
(m, 9H). 

IR (KBr): 3060, 2945. 2190. 1711, 1620. 1588. 1570. 1445. 1358.1352. 1318. 1170. 1153. 1088. 762. 729. 
689, 582. 565. 





Elementary analysis (%) for Ci 


9Hi7NO4S«0.2H2O 


55 


Calc: 


C,63.57; 


H,4.89: 


N,3.90; 


S,8.93 




Found: 


C.63.73; 


H.4.80; 


N.3.88; 


S.8.82 
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SiST^r"""* (llb-13) is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (lla-16) (yield. 86 %). 
M.p. = 160 - 162 'C. 

r'^S'^m/zT''^ ' ' = ^-^^ ^ = ^5'«H-' ^H); 7.16-7.30 (m. 2H); 7.35- 

IR (KBr): 3640-2040, 2195, 1700, 1612. 1572. 



10 



15 



20 



Elementary analysis (%) for C18H15NO4S 


Calc: 
Found: 


C,63.33; 
C,63.07: 


H,4.43; 
H,4.43; 


N.4.1G; 
N,4.12; 


S.9.39 
S.9.31 



IR (KBr): 3680-2040. 2190. 1650. 1611, 1570. 
Mass analysis: 

LSIMS m/z = 357 [M + H] + . 713 [2M + H] + . 





HRLSIMS: for C18H17N2O4S 




Calc: 


357.0908 


25 


Found: 


357.0910 



Example 15 

(2E)(4E)-5-(3'-PhenylsuHonylamino-2--naphthyl)pentadieno-hydroxamicacid (1-20) 




60 



55 



(1) Compound (III-7) is subjected to the Wittig reaction in a manner similar to that set forth in Examole 3 

1 v^^ri^r' P™?"^- ^^-^^ P"''««cl by Lobar column chromatography and recry^amzed ^om 
ethyl acetate/hexane. gives the objective compound (llb-14) (yield 74 %i 
M.p. = 155- 156 'C. ' " • /• 

'HNMR (CDCI3) «: 1.34 (t. J = 7.0H2. 3H); 4.26 (q, J = 7.0Hz. 2H): 5.97 (d J = 152H2 1HV BB-i 1HV 
6^74 (dd. J = 15.2Hz. J = 10.0Hz. 1H); 6.86 (d. J = 15.2Hz); 7:22-;:59 (mS^^^ 7 ^7 1^ ^ Ih)! ^3 (i* 

IR (Nujol): 3280, 1687. 
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Elementary analysis (%) for C23H21 NO4S 



Calc: 
Found: 



C,67.79; 


H.5.19: 


N,3.44: 


C.68.02; 


H.5.31; 


N,3.51: 



S.7.87 
S,7.68. 



(2) Compound (llb-14) is hydrolyzed with potassium hydroxide in a manner analogous to that set forth In 
Example 7 (2) to obtain a crude product. Recrystallization from ethyl acetate/ether gives the objective 
compound (lla-17) (yield, 99 %). 
M.p. = 254 - 256 • C (dcomp.) 

'HNMR (DMSO) 6: 5.97 (d. J = 14,8Hz. 1H); 6.97-7.22 (m, 3H); 7.43-7.95 (m, 10H); 8.24 (s. 1H): 9.97- 
10.13 (m. 1H); 12.13-12.45 (m, 1H). 
IR (Nujol): 3250. 1680, 1614. 



75 



20 



25 



Elementary analysis (%) for C21 Hi7NO4S»0.25H2O 



Calc: 
Found: 



C,65.70; 


H.4.59; 


N.3.65; 


C.65.77; 


H.4.70: 


N.3.65; 



S,8.35 
S.8.26 



(3) Compound (lla-17) is reacted in a manner analogous to that set forth In Example 3 (3) (a) to obtain a 
crude crystalline product. Recrystallization from ethyl acetate/ether gives the objective compound <l-20) 
(yield. 46 %). 

M.p. = 197 - 199- C (dcomp.) 

^HNMR (DMSO) 5: 5.92-6.04 (m. 1H); 6.94-7.13 (m. 3H); 7.42-7.92 (m. 10H); 8.24 (s. 1H); 9.00 (s, IH); 
9.97-10.10 (m, 1H); 10.75 (s, IH). 
IR (Nujol): 3300, 3140. 1639, 1592. 





Elementary analysis (%) for C21 Hi8N2O4S«0.4H2O 


30 


Calc: 


C,62.80; 


H.4.72; 


N.6.97; 


S,7.98 




Found: 


0.62.85; 


H,4.78; 


N,6.99; 


S.7.71 



35 



Example 16 

(2E)(4Z)-5-[3'-(N-Methylphenylsulfonylamino)-2'-naphthyl]-pentadieno-hydroxamic acid (1-21 ) 



40 



45 




CHO 




N-SOjPh 

He (in-8) 



>COOH 



(1) 



so 



N-SOjPh 
He (n a 




(3) 
18) 



COOEt 




N-SOsPh (2) 
He (nb-15) 



CONHOH 
N-SOjPh 
He ^ (I -21) 



55 



(1) Compound (III-8) is subjected to the Wittig reaction in a manner similar to that set forth in Example 3 
(1). The resultant product, when purified by Lobar column chromatography, gives the objective com- 
pound (llb-1 5) as a foam (yield, 92 %). 

^HNMR (CDCIs) «: 1.27 (t. J = 7.0Hz. 3H); 3.21 <s. 3H); 4.18 (q. J = 7.0H2. 2H); 8.10 (d. J = 15.6He. IH); 
8.52 (t, J = 11.8Hz): 7.12-7.22 (m. 2H); 7.48-7.92 (m. 11H). 



31 



NSDOCID:<EP 



0670S94A1 t > 



EP 0 570 594 AI 



IR (Nujol): 1707. 1630. 1620, 1350. 



10 



15 



20 



25 



Elementary analysis (%) for C24H23NO4S 


Calc: 
Found; 


C.68.39; 
C.68.26; 


H,5.50; 
H,5.57; 


N.3.32 
N,3.40: 


S.7.61 
S.7.37 



SamoteTS Toh? 'y^^^Jy^^'* r"*' P^*^^^'"'^ •^yd^'^'cle in a manner analogous to that set forth in 
Example 7 (2) to obtain a crude product. The crude product Is purified by column chromatoaraohv on 

zToTm. lint '"^^ ' = ^ = " ^H): 7*n-7.22(m. 2H); 7.43- 

IR (Nujol): 1684, 1618. 1350. 1160. 



Elementary analysis (%) for C22 Hi g NOa S • O.3C4 Hi 0 O 



Calc: 
Found: 



0,67.03; 


H.5.33; 


N.3.37; 


S,7.71 


C,67.23; 


H.5.29; 


N.3.46; 


S,7.59 



(3) Compound {lla-18) is reacted in a manner analogous to that set forth in Examole 3 (3) tei to nhtain . 

Corrs,;;.* * " """"" * - " ^ ^ «.^™su^ 

M.p. = 107*C (dcomp.) 

JHNMR (CDCIa) 5: 3.20 (s. 3H); 5.88-6.04 (m. 1H); 6.36^6.52 (m, 1H); 7.08-7.20 (m. 2H);7.43.7.90 (m. 
IR (Nujol): 3330, 3190. 1655, 1616. 1346. 



30 



Elementary analysis (%) for C22H2oNg04S»0.25H20»0.30C4HioO 



Calc: 
Found: 



C,64.03; 


H.5.44; 


N,6.44; 


C,64.06; 


H,5.42; 


N.6.30; 



S.7.37 
S.7.30 
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Example 17 



40 



45 



-^^.1?!^'^^^^!'^^ ^ ''' ^^"^' ^""°" ^ '^'^'"°"^^*^^'^^ a cid (1-22) and (2E)(4Ey 
5-[2-(N.meinyipn enylsulfonylammomethyl)phenyl] pentadienohydroxamicacid ^1-23^ 



(1) 




COOH 
N-SOjPh (2) 
Me (Ha -19) 




CONHOH 
N-SOjPh 

Me (1-22) 



50 



CHO 



(m - 9) Me 



N-SOjPh 



55 



(1) 



a -V' COOH 
N-SOjPh 



, - (3) 
Me (na-20) 



j^:^"^.^^^^ CONHOH 
U-^A/N-SOjPh 



I 

Me 



(I -23) 
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10 



(1) Compound (III-9) is subjected to the Wittig reaction in a manner similar to that set forth in Example 3 
(1). The resultant product as a mixture of cis- and trans-isomers is roughly purified by chromatography 
on silica gel. The resultant mixture is hydrolyzed with potassium hydroxide in a manner similar to that set 
forth in Example 7 (2) to give a crude product, which is chromatographed on silica gel to remove 
nonpolar substances. 

Recrystallization from ethyl acetate/hexane gives trans-isomer (lla-20) as a crystal, which is easier to 
crystalize. leaving cis-isomer (lla-19) in the mother liquid. The mother liquid, when purified by Lobar 
column, then dissolving in benzene and concentration again, gives the cis-isomer (lla-19) as a foam. 
Compound (lla-19): yield, 24 %. 

iHNMR (CDCI3) 5:2.53 (s, 3H): 4.13 (s. 2H); 6.02 (d. J = 15.2Hz. 1H): 6.49 (t. J = 11.4Hz, 1H); 7.15 (d. 
J = 11.4Hz, 1H); 7.21-7.38 (m, 4H); 7.47-7.68 (m.4H); 7.79-7.89 (m. 2H). 
IR (KBr): 3410, 1685. 1620. 



15 



20 



25 



30 



35 



Elementary analysis (%) for Ci9Hi9NO4S«0.4H2O*0.5C6H6 



Calc: 
Found: 



C,65.46; 


H,5.69; 


N,3.47; 


C.65.46; 


H.5.65; 


N,3.49; 



S,7.94 
S.7.91 



Compound (lla-20): yield, 39 %. 
M.p. = 181 - 183 -C. 

^HNMR (CDCI3) 5: 2.55 (s. 3H); 4.22 (s, 2H): 6.02 (d, J = 15.2Hz, 1H); 6.84 (dd, J = 15.2Hz, 11.2Hz. 1H); 
7.22-7.69 (m, 9H); 7.84-7.93 (m, 2H). 
IR (Nujol): 1680, 1616. 1160, 926. 



Elementary analysis (%) for CisHig 


NO4S 




Calc: 


C.63.85; 


H,5.36; 


N.3.92; 


S.8.97 


Found: 


C.63.74; 


H.5.46; 


N,3.86: 


S,8.71. 



(2) Compound (lla-19) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to obtain a 
crude product. The crude product is triturated with ether and hexane to give the objective compound (I- 

22) (yield, 62 %). 

M.p. = 66*C (decomp.) 

^HNMR (DMSO) 5: 2.48 (s. 3H): 4.12 (s, 2H): 6.05 (d. J = 15.0Hz, IH); 6.49 (t. J = 11.2Hz, 1H); 6.98 (d. 
J = 11.2Hz. IH); 7.10-7.44 (m,5H); 7.62-7.92 (m. 5H); 8.98 (brs, IH); 10.77 (brs. IH). 
IR (Nujol): 3310. 3190, 1650. 1618, 1160. 



40 



Elementary analysis (%) for Ci9H2oN2 04S«0.2H20»0.3C+HioO 


Calc: 
Found: 


C.60.92; 
C.60.91; 


H,5.92; 
H,5.83; 


N,7.03; 
N,6.94; 


S,8.05 

S,7.92. 



45 



60 



(3) Compound (lla-20) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to obtain a 
crude product. The crude product is triturated with ether to give the objective compound (1-23) (yield, 75 
%) as a powder. 
M.p. = 82 • C (dcomp.) 

^HNMR (DMSO) 5: 2.46 (s, 3H); 4.23 (s, 2H); 6.05 (d, J = 15.2Hz. IH); 7.03 (dd, J = 15.2Hz. J = 11.2Hz, 
IH); 7.15-7,52 (m, 5H); 7.64-7.96 (m. 6H); 9.00 (brs, IH); 10.77 (brs, IH). 
IR (Nujol): 3320. 3180. 1649, 1613, 1162. 



55 



Elementary analysis (%) for Ci9H2oN204S«0.75H20»0.25C4HioO 



Calc: 


C.59.39; 


H.5.98; 


N.( 


).93; 


S.7.93 


Found: 


C.59.58; 


H.5.71; 


N,€ 


>.89; 


S.7.69 
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Example 18 

(2E)-3-[3-(Phenylsulfonylamino)phenyl]propenohyclroxamic acid (1-24) 



10 



IS 




CHO 

NHSOzPh (ni-2) 
•COOH 




COOHe 




(2) 



NHSOzPh ( n b - 16) 
CONHOH 



(3) 

NHSOjPh (na-21) NHSOjPh (1-24) 




20 



25 



30 



35 



40 



45 



SO 



65 



?^l ^'"'^^^ subjected to the Wittig reaction in a nrianner similar to that set forth in Example 11 

coZZZ^^V:>6'Til acetate/ether/hexane gives the obfec«ve 

M.p, = 144 - 146 -C. 

IR (Nujol): 3230. 1698. 1637, 1607. 1588. 



Elementa 


ry analysis (%) 


for C16H15NO4S 




Calc: 
Found: 


C,60.55; 
C,60.48; 


H,4.76; 
H.4.87; 


N.4.41; 
N,4.39; 


S,10.10 
S.IO.OO 



IR (Nujol): 3270. 1675. 1628. 



Elementa 


ry analysis (%) for C15H13NO4S.O.IH2O.O.2C4H10O 


Calc: 
Found: 


C,59.31; 
C,59.24; 


H,4.79; 
H.4.70; 


N.4.38; 
N,4.33; 


S,10.02 
S.9.92. 



cmH^Zn"'!!! ^tk'^'^ '^^re^oXB6 in a manner analogous to that set forth in Example 3 (3) (a) to obtain a 
crude product. The crude product is recrystallized from ethyl acetate/methylene chlor de to give the 
objective compound (1-24) (yield. 80 %). ^ 
M.p. = 85 - 88- C. 

^HNMR (DMSG) 5: 6.36 (d. J = 15.6H2. 1H); 7.02-7.11 (m. 1H); 7.07-7.40 (m 4H)- 750-770 Im 3HV 77R 
7.83 (m. 2H): 9.09 (s. 1H); 10.46 (s. 1H); 10.83 (s. 1H). ^' ^ ' 

IR (Nujol): 3335. 3130. 1655, 1627. 1604. 1509. 
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Elementary analysis (%) for CisHi4N2O4S«0.4H2O 



Calc: 
Found: 



C.55.34: 


H.4.58; 


N.8.61; 


C.55.42; 


H,4.41: 


N,8.48; 



S,9.85 
S.9.78 



Example 19 



10 



(2E)-5-[2-(N-Methylphenylsulfonylamino)phenyl]pent-2-en-4-ynohydroxamlc acid (1-25) 



75 



20 



25 



(n-10) 



(1) ^vj^N-SOz-Ph 



COOH 



N-SOz-Ph 
I 

He 



COOHe 



(2) 



I 

He 



(3) 



( n a - 22) 



(n b -17) 
NHSOzPh (1-25) 




30 



35 



40 



45 



50 



55 



(1) Compound (111-10) is reacted in a manner similar to that set forth in Example 11 (1) to obtain the 
compound (llb-17) (yield, 61 %). 
M.p. = 67 - 69- C. 

1HNMR (CDCI3) 6: 3.29 (s, 3H); 3.79 (s. 3H); 6.06 (d. J = 15.9H2. 1H); 6.68 (d. J = 15.9H2, 1H); 7.26-7,63 

(m. 7H); 7.70-7.82 (m, 2H). 

IR (KBr): 3070. 2950. 2195. 1718. 1706. 1620. 



Elementary analysis (%) for C19H17NO4S 



Calc: 
Found: 



C,64.2l: 


H,4.82; 


N,3.94; 


C,64.20; 


H,4.79; 


N,4.05; 



S.9.02 

S,8.98 



(2) Compound (llb-17) Is reacted in a manner analogous to that set forth in Example 7 (2) to obtain the 
compound (lla-22) (yield, 77 %). 
M.p. = 157 - 158 'C. 

iHNMR (DMSO) 6: 3.21 (s. 3H): 6.13 (d. J = 16.0H2. 1H); 6.67 (d. J = 16.0H2. IH); 7.17-7.26 (m. 1H); 7.36- 

7,76 (m. 6H); 12.80 (brs, IH). 

IR (KBr): 3680-2220, 2200. 1690. 1612. 1592. 



Elementary analysis (%) for CisHis 


NO4S 




Calc: 


C.63.33; 


H.4.33; 


N,4.10; 


S.9.39 


Found: 


C.63.14; 


H.4.55; 


N.4.38; 


S,9.21 



(3) Compound (IIa-22) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to obtain 
the objective compound (1-25) as a foam (yield. 90 %). 

^HNMR (DMSO) 6: 3.22 (s. 3H); 6.20 (d, J = 15.6Hz. IH); 6.53 (d. J = 15.6Hz. IH); 7.15-7.25 (m. IH); 7.34- 
7.76 (m, 6H); 9.04-9.48 (brm. IH); 10.90 (brs. IH), 
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IR (KBr): 3700-2000. 2100, 1650. 1612. 
Example 20 

® (2E)-7-[3>(Phenylsulfonylammo)phenyl]hept-2-en-4.6-diynohydroxamicacid (1-26) 



10 



15 



20 



(m-11)- 



(1) 



CHC'CHC^COOHe 



(2) 



NHSOzPh (n b -18) 



(3) 



NHSOiPh (n a -23) 



NHSOzPh (1-26) 



25 



30 



35 



40 



45 



50 



M.p. = 136 - 144 -C. 

IR (KBr): 3220. 3060. 2940. 2210. 1725. 1718. 1611. 1600. 1577. 



Elementary analysis (%) for C20H15NO4S.O.IH2O 


Calc: 
Found: 


C,65.42; 
C,65.29; 


H,4.17; 
H.4.19; 


N.3.81 
N,3.92 



(2) Compound (llb-18) is reacted in a manner analogous to that set forth in Example 7 (2) to obtain the 
objective compound (lla-23) (yield. 85 %). Aainpie y^j 10 oDiam tne 

M.p. = 189 - 195 'C. 

7"T7"8i';m: 2H). '-'^^-^^ <"''^">= ^•'^^-^.es (m. 3H): 

IR (KBr): 3640-2000. 2200. 1681. 1607, 1578. 

thi ("a-23) is reacted In a manner analogous to that set forth in Example 3 (3) (a) to obtain 

the objective compound (1-26) (yield. 81 %) ^ ' 

&& 

M.p. = 167 - 173'C (decomp.) 

^HNMR (DMSO) S: 6.45 (d. J = 15.6Hz. 1H); 6.70 (d. J = 15.6Hz 1H)- 710-7 42 (m 4HV 7 4R7 7n 
3H): 7.70-7.88 (m. 2H): 9.15-9.52 (brm. IH); 10.20-11.20 (brm 2H ^ ^' ° 

IR (KBr): 3670-2000, 331 0, 221 0, 1 635. 1 598. 1 575. 1 535. 



Elemen 


tary analysis (%) for C19H14N2O4S.O.65H2O 


Calc: 
Found: 


C,60.36; 
0,60.65; 


H.4.08; 
H,3.97; 


N.7.41; 
N,7.17; 


S,8.48 
S.8.19 



55 
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Example 21 

(2E)-3-[4,5-Dimethoxy-2-(phenylsulfonylamino)phenyl]propenohydroxamic acid (1-27) and (2E)-3-[4.5- 
dihydro-2-(phenylsulfonylamino)phenyl]propenohydroxamic acid (1-28) '~ 

MeO v^'''^^^>T^ COOMe 

(III-4) — Tl 1 > 

(1) HeO^^^v^^^NHSOiPh (IIb-19) (2) 

MeO Y^^^V^ COO" MeO Y^^'^^^iy^ CONHOH 

MeO-\^ NHSOzPh (3) ^ MeO ^i..;^ NHSOjPh 
' (n a -24) (I -27) 

HO>^>N^ CONHOH 
(4) HO-^-^o^^NHSOsPh (1-28) 



(1) Compound (III-4) is reacted in a manner similar to that set forth in Example 11 (1) to obtain the 
objective compound (IIb-19) (yield. 95%). 
M.p. = 188- 190*C. 

^HNMR (CDCI3) 5: 3.76 (s. 3H); 3.84 (s, 3H); 3.88 (s, 3H); 6.05 (d, J = 16.0H2, IH); 6.84 (s, 1H); 6.89 (s, 
1H); 7.37 (d. J = 16.0H2. IH); 7.35-7.58 (m, 3H): 7.63-7.74 (m. 2H). 
IR (KBr): 3270. 3010. 2950. 2840, 1705. 1630, 1602, 1520. 



Elementary analysis (%) for CisHis 


NOcS 




Calc.(%): 
Found(%): 


C,57.28; 
C.57.34; 


H,5.07; 
H.5.11; 


N,3.71: 
N.3.64: 


S,8.49 
S.8.50. 



(2) Compound (IIb-19) Is reacted in a manner analogous to that set forth in Example 7 (2) to obtain the 
objective compound (lla-24) (yield. 72 %). 
M.p. = 228 - 232 ' C. 

^HNMR (DMSG) 5: 3.46 (s, 3H): 3.79 (s. 3H); 6,20 (s.lH); 6.35 (d, J = 15.9H2,1 H); 7.25 (s. IH); 7.46-7.73 
(m. 5H); 7.74 (d. J = 15.9H2. IH); 9.64-9.84 (brm. IH); 12.04-12.30 (brm. IH). 
IR (KBr): 3680-2080, 3290. 2960. 1678. 1622, 1601. 1517. 



Elementary analysis (%) for Ci7Hi7NOeS 



Calc.(%): 


C.56.19; 


H.4.72; 


N,3.85; 


S,8.82 


Found(%): 


C,55.93; 


H,4.78; 


N.3.81: 


S.8.63 



(3) Compound (lla-24) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to obtain 
the objective compound (1-27) (yield, 22 %). 
M.p. = 183 - 186*C 

^HNMR (DMSO) 5: 3.44 (s, 3H); 3.77 (s, 3H); 6.18 (s, 1H): 6.23 (d. J = 16.0H2, IH); 7.05 (s, 1H); 7.45-7.75 
(m. 6H); 8.97 (brs, IH); 9.75 (brs. IH); 10.57 (brs, 1H). 
IR (KBr): 3700-2000, 3280, 3010, 1650, 1600, 1570. 1518. 
Mass analysis: 

LSIMS m/z = 379 [M + H], 757 I2M + H] 
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HSIMS. for C17H19N2O6S 




Calc: 


379.0962 


5 


Found: 


379.0950. 



10 



20 



26 



(4) Compound (1-27) is reacted in a manner analogous to that set forth in Example 10 (4) to obtain the 
objective compound (1-29) (yield, 43 %). " 
^HNMR (DMSO) 5: 5.96 (d. J = 15.6H2. 1H): 6.24 (s, 1H): 6.89 (s, 1H)- 724-767 (m 6HV SQi /hr. iwx 
9.25 (brs, 1H): 9.48 (brs. IH); 9.58 (brs. 1H); 10.56 (brs. 1H). ^ ' ^' ^'^^ 

IR (KBr): 3680-2000, 1652. 1610. 1518. 
Mass analysis: 

LSIMS m/2 = 351 [M + H], 373 [M + Na], 701 [2M + H], 723 [2M + Na] 



75 


HSIMSifor C15H15N2O6S 




Calc: 


351.0649 




Found: 


351.0641 



Example 22 



(1- 29) and (2E)-5-(3-aminoDhenvl>- 

pent-en-4-ynohydroxamlc acid trifluoroacetate (1-30) ^ ' v ^ aminopnenyi)- 



30 



35 



40 




NH-Boc (n b -20) 




C = C^ 



COOH 




CONROH 



46 



NH-Boc (Ha -25) NH-Boc (1-29) 

(4) ^ 

NHi-TFA (1-30) 



60 

(1) Compound (111-12) is reacted in a manner similar to that set forth in Example 11 (1) to obtain the 
objective compound (llb-20) (yield. 74 %). * ' " 

M.p. = 111 - 112*C. 

;sr,s','i^?^.«:°'-*°''^ "'"^ '^'-^^ '^■''^ '^""^ 

IR (Nujol): 3355. 2195, 1725. 1702. 1619. 1601. 1538. 



55 



38 



JNSDOCID: <EP ^0570594A1J_> 



EP 0 570 594 AI 



50 



55 



Elementary analysis (%) for CizHisNOa 


Calc.(%): 
Found(%): 


C,67.76: 
C.67.67; 


H,6.36: 
H,6.39: 


N,4.65 
N.4.72 



10 



(2) Compound (llb-20) is hydrolyzed In a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (lla-25) (yield, 98 %). 
M.p. = 180- 181 -C. 

^HNMR (CDCb) 6: 1.53 (s. 9H): 6.31 (d, J = 15.8Hz, IH); 6.63 (brs. IH); 7.06 (d, J = 15.8Hz, IH); 7,16 (dt. 
J = 6.8. 1 .6Hz, 1 H); 7.21 -7.38 (m. 2H); 7.54-7.63 (brm. 1 H). 
IR (Nujol): 3340. 2200, 1720. 1698. 1618. 1582. 1541. 



75 



Elementary analysis (%) for CieHiyNO^ 


Calc.(%): 
Found(%): 


C.66.89; 
C.66.92; 


H.5.96; 
H.6.08; 


N.4.88 
N,4.87 



20 



25 



30 



35 



40 



(3) Compound (lla-25) Is reacted in a manner analogous to that set forth in Example 3 (3) (a) to obtain 
the objective compound (1-29) (yield. 78 %). 
M.p. = 157'C (decomp.) 

iHNMR (DMSG) 5: 1.48 (s. IH); 6.34 (d. J = 15.8Hz. IH); 6.76 (d. J = 15.8Hz. IH); 7.05-7.16 (brm, IH); 
7.30 (t, J = 7.8Hz, IH); 7.41-7.53 (brm. IH); 7.65 (brs. IH); 9.21 (brs. IH); 9.52 (brs. IH); 10.88 (brs. IH), 
IR (Nujol): $3340. 3220. 3060. 2200. 1718. 1698. 1630. 1585. 1542. 



Elementary analysis (%) for CisHisNaO^ 


Calc.(%): 
Found(%): 


C.63.56; 
C.63.49; 


H.6.00; 
H.6.15; 


N.9.27 
N.9.18 



(4) Compound (1-29) (120 mg, 400 umol) is suspended in 2 ml of methylene chloride in an atmosphere 
of nitrogen and 153 ul (2 mmol) of trifluoroacetic acid is added to the suspension at room temperature. 
After stirring for 2.5 hr at room temperature, the reaction mixture is concentrated under reduced pressure 
to remove completely the solvent and the excess of trifluoroacetic acid. The residue is crystallized from 
ether and the crystalline products are washed with water to give 106 mg (335 uM; yield, 84 %) of the 
objective compound (1-30), 
M.p. = 127'C (decomp.) 

^HNMR (DMSO) 5: 6.31 (d. J = 15.6Hz, IH); 6.74 (d. J=:15.6Hz. IH); 6.80-6.96 (m. 3H); 7.11-7.25 (m, 
IH). 

IR (Nujol): 3395. 2200, 1681. 1647. 1621, 1202. 1129 cm-^ 



45 



Elementary analysis (%) for Ci 3H1 1 N2O4F3 


Calc.(%): 
Found(%): 


C,49.38; 
C.49.47; 


H.3.51; 
H.3;97; 


N.8.86 
N,8.73 
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Example 23 

(2E)-5-[3-(4-Nltrophenylsulfonylamino)phenyl]pent-2-en-4-ynohydroxamic acid (1-31 ) 



10 



15 



20 



26 



(nb-20)-^ [I 




Q=Q/^COOMe 



(2) 



NH2-TFA (n b - 21) 

(nb-22) (nb-26) 
f'^iY CS CONHOH 

"ST V 

NHSOf<v y>-N02 

^-^ (1-31) 
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(1) Compound (llb-20) is reacted in a manner similar to that set forth in Example 22 (4) to obtain the 
objective compound (Hb-21) (yield. 97 %). 
M.p. = 114* C (decomp.) 

X^^zSy^^^^^^^ '"^^ (d. J = 16.8Hz. 1H); 6.99 (d. J = 15.8Hz, 1H, 7.23 (dt. J = 7.4. 1.9Hz. 

IR (Nujol): 2620. 2195. 1721. 1670. 1617, 1596. 1518 cm'^ 



Elementary analysis (%) for Ci ♦ H, 2 NO4 F3 • 0.1 H2 O 



Calc.(%): 
Found(%): 



C.53.04; 


H,3.88; 


N,4.42; 1 


C,53.01; 


H.3.92; 


N.4.48; 1 



F,17.98 
F,17.98 



mLIS Jn^l Z ^ °' compound (llb-21) in dioxane are added 4.04 ml (2 53 

mmol) of 0^627 mol/l NaHCOs solution and 0.281 g (1.27 mmol) of p-nitrobenzenesulfonyl chloride After 
hX'JLZT ^^T^r'-^- ♦•'^ '^^on mixture is partitioned between ethylaS ateand 2N 
HCL The organic layer ,s washed with water and a saturated saline, dried, filtered and concentrated The 
nTo '';?."S chromatography on silica gel and recrystallized frorerr^xLt nivS 

0.169 g (0.437 mmol: yield. 69 %) of the objective compound (llb-22) emer/nexane. gives 

M.p. = 155 - 156 'C. 

^HNMR (CDCI3) B: 3.80 (s. 3H): 6.32 (d. J = 15.8Hz. 1H); 6.80 (brs. IH); 694 (d J = 15 8H2 1HV 7n^ 7ifl 
(m. 1H): 7.18-7.36 (m. 3H); 7.90-8.02 (m. 2H): 8.25-8.68 (m 2H) ''"^ ^ 15.8H2. IH). 7.05-7.18 

IR (KBr): 3680-2000, 3270, 3110, 2950, 2200, 1700. 1619, 1603, 1578, 1532. 



Elementary analysis (%) for Ci g Hi 4 N2 Og S 


Calc.(%): 
Found{%): 


C.55.95; 
C,55.98; 


H.3.65; 
H.3.67; 


N,7.25; 
N,7.18; 


S,8.30 
S.8.22 
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(3) Compound (llb-22) Is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (lla-26) (yield, 96 %). 
M.p. = 208 - 209 

^HNMR (DMSO) 6: 6.34 (d. J = 15.8H2. 1H); 6.89 (d, J = 15.8Hz. 1H); 7.12-7.40 (m. 4H); 7.95-8.05 (m. 
2H); 8.34-8.45 (m. 2H). 

IR (KBr): 3680-2000. 3280, 3090. 2195. 1692. 1615. 1578, 1539. 



76 





Elementary analysis (%) for Ci7Hi2N20eS 




Calc.(%): 


C.54.84; 


H.3.25: 


N.7.52: 


S.8.61 




Found{%): 


C,54.62; 


H.3.30: 


N.7.33; 


S.8.43 



(4) Compound (lla-26) is reacted in a manner analogous to that set forth in Example 3 (3) (a) to obtain 
the objective compound (1-31) (yield, 63 %). 

iHNMR (DMSO) S: 6.33 (d. J = 15.8Hz. 1H); 6.73 (d, J = 15.8Hz. 1H); 7.05-7.40 (m, 4H); 7.95-8.05 (m. 
2H); 8.33-8.43 (m. 2H); 9.24 (brs. 1H); 10.60-11.05 (brm. 2H). 
IR (KBr): 3680-2000. 2195, 1645. 1610. 1575. 1528 



20 



Elementary analysis (%) for CisHisNsOsS 



Calc.(%): 
Found(%): 



C,53.86: 


H.3.77; 


N.10.47; 


C.53.85; 


H.3.98: 


N.I 0.34; 



S.7.99 
S.7.73. 



26 



Example 24 

(2E)-5-[3-(p-Tolylsulfonylamino)phenyl]pent-2-en-4-ynohydroxamlc acid (1-32) 



30 



35 



40 



45 



(n b -21) 



(1) 



NHSO,-<^ ^CH, 



NHSOj-d />-CH, 

(n a -27) 



(3) 



(n b -23) 

jX-^CEC-^CONHOH 



NHSOs 



(I -32) 



60 

(1) Compound (llb-21) is reacted in a manner similar to that set forth in Example 23 (2) using p- 
toluenesulfonyl chloride to obtain the objective compound (llb-23) (yield. 75 %). 
M.p. = 144 - 145'C. 

^HNMR (CDCI3) 5: 2,39 (s. 3H); 3.79 (s. 3H); 6.31 (d. J = 15.8Hz, 1H); 6.74 (brs. IH); 6.95 (d, J = 15.8H2. 
55 1H): 7.03-7.33 (m. 6H); 7.62-7.72 (m, 2H), 

IR (KBr): 3630-2000, 3250. 2950. 2200. 1698. 1620, 1598, 1578. 
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Elementary analysis (%) for CigHi/NO+S 



Calc.(%): 


C,64.21 ; 


H,4.82; 


N,3.94; 


Found(%): 


C,64.17; 


H,4.90; 


N.4.06; 



S,9.02 
S.8.97. 



10 



15 



(2) Compound (llb-23) is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (na-27) (yield. 88 %). 
M.p. = 219 - 220 'C. 

;*"";°HT,°'«is,';Hr '"'^ ''^-'^ <■"■ 

IR (KBr): 3660-2000, 3235, 2190. 1688. 1615. 1578. 



Elementary analysis (%) for CisHisNO^S 



Calc.(%): 
Found(%): 



C,63.33; 


H,4.43; 


N,4.10; 


C,63.08; 


H.4.65; 


N.4.04; 



S,9.39 
S,9,17. 



20 



25 



30 



35 



40 



(3) Compound (lla-27) is treated in a manner analogous to that set forth in Example 3 (3) (a) to obtain the 
objective compound (1-32) (yield, 92 %) ' 

Example 25 

(2E)-5-[3-(M ethylsulfonylamino)phenyl]pent-2-en-4-ynohydroxamicacid (1-33) 

NHSO2CH3 



(n b -21) 




(2) 




COOH 



NHSOjCHj 



(n a -28) 




•45 



CI -33) 



so 



55 



(1) Compound (l!b-21) is reacted in a manner similar to that set forth in Examole 23 ip\ ..ein^ 

methanesulfonyl Chloride to Obtain the objective compound (llb-24)(yi^ld S^%) ^ ^ ® 

M.p. = 140 - 141 'C. /vy«u. 00/0/. 

TZ''2^°^V:!;i' '"^ '^''-^"'^ ^">= ^">= ^-^^ t^^. ^=i5.8hz. 

IR (KBr): 3270. 3035. 2199. 1702. 1617. 1578. 
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Elementary analysis (%) for CisHiaNO^S 


Calc.(%): 
Found(%): 


C.55.90; 
C.56.14; 


H.4.69; 
H.4.82; 


N.5.01 
N.4.84 



(2) Compound (llb-24) is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (lla-28) (yield, 88 %). 
M.p. = 236 - 238 -C. 

iHNMR (DMSO) B: 3.03 (s, 3H); 6.36 (d. J = 15.8H2. IH); 6.92 (d. J = 15.8H2. 1H): 7.22-7.47 (m. 4H); 9.96 
(brs, IH). 

IR (KBr): 3700-2100. 3235, 3010. 2930, 2195. 1708. 1685, 1618. 1575. 



Elementary analysis (%) for C12H1 1 NO4S-0.2H2O 


Calc.(%): 
Found(%): 


C.53.60; 
C.53.80; 


H,4.27; 
H.4.28; 


N.5.21 
N,5.11 



(3) Compound (lla-28) is treated In a manner analogous to that set forth in Example 3 (3) (a) to obtain the 
objective compound (1-33) (yield, 75 %). 
M.p. = 147 - 153' C (decomp.) 

iHNMR (DMSO) 5: 3.03 (s. 3H); 6.35 (d, J = 15.8Hz. IH); 6.76 (d. J = 15.8Hz, IH); 7.20-7.46 (m. 4H); 9.04- 
9.46 (bnm. 1 H); 9.68-1 1 .20 (brm. 1 H). 



Elementary analysis (%) for Ci2Hi2N20*S 


Calc.(%): 
Found(%): 


C,51 .42; 
C,51.21; 


H,4.31; 
H.4.41; 


N,9.99; 
N.9.76; 


S.11.44 
S,11.14 



Example 26 

(2E)-5-[3-(Hexylsulfonylamino)phenyl]pent-2-en-4-ynohyclroxamic acid (1-34) 



(n b -21) 




(n b -25) 




COOH 



(3) 




CONHOH 



NHSO2 



(n a -29) 



NHSOz 



/N/N/N 



(1-34) 



(1) Compound (llb-21) is reacted in a manner similar to that set fortti in Example 23 (2) using 1- 
hexanesulfonyl chloride to obtain the objective compound (llb-25) (yield, 37 %). 
M.p. = 91 -92*C. 

1HNMR (CDCI3) a: 0.86 (t. J = 6.4Hz. 3H); 1.14-1.48 (m. 6H); 1.70-1.93<m. 2H); 3.04-3.16 (m. 2H); 3.80 (s. 
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fo Lo^v^ ^ = 6.67 brs,1H); 6,97 (d, J = 15.9H2. 1H); 7.17-7.42 (m 4H) 

IR (KBr): 3230. 2955. 2925. 2860. 2200. 1721. 1714. 1621 . 1578. 



10 



15 



20 



25 



30 



35 



Elementary analysis (%) for CisHaaNO^S 


Calc.(%): 
Founcl(%): 


C.61 .87; 
C,61.65; 


H,6.63; 
H.6,55; 


N.4.01; 
N.4.05; 


S.9.17 
S.9.05. 



(2) Compound (llb-25) is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (lla-29) (yield. 99 %). Aoinpio to ODtain 

M.p. = 195 - 198 -C. 

1HNMR (DMSO) S: 0.82 (t. J = 8.5Hz. 3H); 1.07-1.43 (m. 6H): 1.52-1.75 (m 2H)- 3 04-3 17 (m 2HV B^S 
oi;?-®'''' ^-^^ (d. J = 15.8Hz. 1H). 7.20-7.47 (m. 4H ; 9.99 (brs. 1 H) ^' ^ " ^'^^ 

IR (KBr): 3700-2000, 3240. 2955. 2920. 2860. 2190. 1708. 1685. 1616 1575 



Elementary analysis (%) for Ci 7H21 NO^S 


Calc.(%): 
Found(%): 


C,60.88; 
C.60.90; 


H.6.31; 
H,6.25; 


N.4,18; 
N.4.26; 


S,9.56 
S,9.37 



(3) Compound (lla.29) Is treated in a manner analogous to that set forth In Example 3 (3) (a) to obtain the 
objective compound (1-34) (yield. 88 %). ' ooiain tne 

M.p. = 146 - 147' C (decomp.) 

1HNMR (DMSOM: 0.82 (t = 6 3^ ^^.^ ^3 ^^^^ ^ ^^^^^ ^^ 

(d^^J-15.8Hz. 1H). 6.76 (d. J = 15.8H2. IH); 7.15-7.47 (m. 4H): 9.23 (brs. IH); 9.99 (brs. 1H); 10.8b(brs. 
IR (KBr): 3680-2200. 3300. 3235. 2920. 2850. 2190. 1649. 1612. 1577. 



Elementary analysis (%) for Ci7H22N2 0*S 


Calc.(%): 
Found(%): 


C.58.27; 
C,58.14; 


H.6,33; 
H.6.43; 


N.7.99; 
N.7,97; 


S,9.15 
S.9.00 



40 



45 



SO 
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Example 27 

(2E)-5-[3-(p-Bromophenylsulfonylamino)phenyl]pent-2-en-4-ynohydroxamic acid (1-35) 




(n a -30) ( I -35) 



(1) To a 4 ml solution of 200 mg (634 umol) of compound (llb-21) in methylene chloride are added 352 
Ul (634 umol X 4.0) of triethylamine and 162 mg (634 umol) of p-bromobenzenesulfonyl chloride at 0*C 
In an atmosphere of nitrogen and the mixture is stirred overnight at room temperature. The reaction 
mixture is partitioned between ethyl acetate and 2N HCL The organic layer is washed with water, dried, 
filtered and concentrated to obtain a crude product. Purification by Lobar column chromatography and 
recrystallization from ether/hexane gives 68 mg (162 umol; yield, 25 %) of the objective compound (llb- 
26). 

M.p. = 146 - 147«C. 

^HNMR (CDCb) «: 3.79 (s, 3H): 6.32 (d, J = 15.8Hz, 1H); 6.78 (s, 1H); 6.95 (d. J = 15.8Hz, 1H); 7.03-7.15 
(m, 1H); 7.19-7.30 (m. 3H); 7.55-7.69 (m, 4H). 

IR (Nujol): 3250, 2200, 1697, 1623. 1208. 1160. 953. 601, 551 cm-^ 



Elementary analysis (%) for CisHi + NOiSBr 


Calc.(%): 
Found(%): 


C.51 .44; 
C.51.16; 


H.3.36; 
H.3.54; 


N.3.33 
N.3.33. 



(2) Compound (llb-26) is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (lla-30) (yield, 88 %). 

M.p. = 214 - 216'C. 

iHNMR (CD3OD) 5: 6.29 (d, J = 15.8Hz, 1H); 6.94 (d. J = 15.8Hz.1 H); 7.09-7.32 (m. 4H); 7.66 (brs. 4H) 
IR (Nujol): 3250. 2190. 1709, 1681. 1614. 1575 cm-^ 

(3) Compound (lla-30) is treated in a manner analogous to that set forth in Example 3 (3) (a) to obtain the 
objective compound (1-35) (yield, 91 %). 

M.p. = 86 - 89*C. 

^HNMR (CD3OD) S: 6.30 (d. J = 15.6Hz. 1H); 6.85 (d. J = 15.6Hz, 1H); 7.07-7.30 (m, 4H); 7.66 (brs, 4H). 
IR (Nujol): 3240, 2200, 1645. 1614. 1574. 1155 cm'^ 



45 



057O594A1 I > 



BP 0 570 594 A1 

Example 28 

(2E)-5-[3-(4-Methoxyphenylsulfonylammo)phenyl]pent-2-en-4-ynohydroxami^ (1-36) 



10 



15 



20 



(1) ^ 



NHSO, 



NHSO,-<^^-OMe 

(n a -31) 



(n b -27) 



(2) 



j"^"^ C H CONHOH 

NHS02-<J^^OMe 

(I -36) 



25 



30 



35 



40 



45 



60 



55 



(1) Compound (llb-21) is treated in a manner similar to that set forth in Examole 23 (2\ u^inn n 

methoxyb^-zenesujonyl Chloride to Obtain the o "^'"^ 

;r^5^^^:^S:*.?i?ia\r^^^^^^^^^^ — - ->= «-.00 (m. 3H, 
IR (Nujol): 3260. 2200. 1697. 1622. 1597, 1579. 1*97, 1265. 1155 cm"'. 



Elementary analysis (%) for CisHirNOsS 


Calc.(%): 
Found(%): 


C.61.44; 
C,61.47: 


H,4.61; 
H,4.69: 


N,3.77: 
N,3.71; 


S.8.63 
S,8.60 



(2) Compound (llb-27) is hydrolyzed in a manner analogous to that set forth in Example 7 to obtain 
the objective compound (lla-31) (yield. 92 %). example 7 (2) to obtain 

M.p. = 208 - 210'C. 

JHNMR (CD30D) S: 3.82 (s, 3H); 6.28 (d, J = 15.8Hz. 1H); 6.90-7.04 (m. 3H): 7.09-7.30 (m. 4H): 7.65-7.74 
IR (Nujol); 3240. 2190, 1690. 1613, 1596, 1580. 1155 cm-^ 



Elementary analysis (%) for CisHisNOsS 


Calc.(%): 
Found(%): 


C,60.50; 
C,60.34; 


H,4.23; 
H.4.41; 


N.3.92: 
N.3.95; 


S,8.97 
S,8.98 



(3) Compound (lla-31) is reacted in a manner analogous to that set forth in Examole 3 ^al to nhtain 
the objective compound (1-36) (yield, 81 %). example d (3) (a) to obtain 

M.p. = 151 -C (decomp.) 

UHNMR (DMSO) «: 3.80 (s. 3H): 6.33 (d. J = 15.8Hz. 1H); 6.73 (d. J = 15.8H2 1H)- 702-736 /m BHV 7fift 
7.75 (m. 2H): 9.22 (brs, 1 H); 10.40 (brs, 1 H); 10.82 (brs 1 H) ^' 
IR (Nujol): 3330. 3280, 3170. 2200. 1650. 1617. 1597, 1581. 1499. 1145. 1127 cm-\ 
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Example 29 



Elementary analysis (%) for Ci8Hi6N2C)5S«0.2H2O 


Calc.(%): 
Found(%): 


C,57.50; 
C.57.50; 


H,4.40; 
H.4.62; 


N.7.45; 
N.7.37; 


S.8.53 
S.8.33 



10 



(2E)>5-[3'(2-Naphthylsulfonylamino)phenyl]pent-2-en-4-ynohydroxamic acid (1-37) 



75 



20 



25 



30 



(n b -21) 



COOHe 




(2) 



COOH 



(n b -28) 




(I -37) 



35 



40 



45 
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(1) Compound (llb-21) is reacted in a manner similar to that set forth in Example 23 (2) using 2- 
naphthylsulfonyl chloride to obtain the objective compound (llb-28) (yield, 58 %). 
M.p. = 156 - 158'C. 

^HNMR (CDCI3) 5: 3.78 (s. 3H); 6.28 (d. J = 15.8Hz, 1H); 6.92 (d. J = 15.8H2. 1H); 6.98 (s. 1H); 7.09-7.18 
(m. 4H); 7.54-7.95 (m, 6H); 8.39 (d. J = 1.8Hz. 1H). 
IR (Nujol): 3240. 2200, 1695. 1617. 1157 cn\-\ 



Elementary analysis (%) for CaaHi/NO^S 



Calc.(%): 
Found(%): 



C.67.50: 


H.4.38; 


N.3.58; 


C,67.27; 


H.4.57; 


N.3.53; 



S.8.19 
S.8.14 



(2) Compound (llb-28) is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (lla-32) (yield, 89 %). 
M.p. = 204 - 207 - C. 

^HNMR (CDaOD) B: 6.25 (d. J = 15.8Hz, 1H); 6.91 (d. J = 15.8H2, 1H); 7.10-7.28 (m, 4H); 7.53-7.79 (m, 

3H); 7.88-8.02 (m, 3H); 8.35 (d, J = 1.6Hz, 1H). 

IR (Nujol): 3250, 2200, 1688, 1617, 1583. 1157 cm-\ 



55 



Elementary analysis (%)for C2iHi5NO4S*0.2H2O 



Calc.(%): 
Found(%): 



C,66.20; 


H.4.07; 


N.3.68; 


S,8.41 


C,66.51; 


H.4.40; 


N,3.58: 


S,8.49 
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Compound (lla-32) is reacted in a manner analogous to that set forth In Examole 3 ta> to ohtpin 
the objective compound (1-37) (yield, 78 %) example d (3) (a) to obtain 

M.p. = 91 - 93'C. 

^-^^ J = 15-8H2, 1H); 6.72 (d. J = 15.8Hz. 1H); 7.08-734 (m 4H)- 758 786 (n. 
IR (Nujol): 3240, 2200. 1648. 1614, 1578, 1155, 1131 cm"' 



Elementary analysis (%) for C21 H16N2O4S.O.5H2O 


Ca!c.(%): 
Found(%): 


C.62.83; 
C,63.03; 


H,4.27; 
H,4.61; 


N.6.98; 
N,6.58; 


S,7.99 
S.7.68 



75 



Example 30 



(2E)-5-[3-(4-Fluorophenylsulfonylamino)phenyl]pent-2-en-4-ynohydroxamte (|-38) 



20 



25 



30 



35 



(n b -21) 



(1) 



NHSOz-^ ^-F 



(n a -33) 



( n b - 29) 



(3) 



NHSOj 



F 

(I -38) 



40 



BO 
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(1) Compound (llb-21) is reacted in a manner similar to that set forth in Examole 23 usinn n 

C°^iT^?jrc''''°"''^*°°''*''"*^^ 

;rrH):'^72'^i:\r.^^^^ ^-^^ ^-X- 6.8O (. IH, 6.95 (d, . = 15.8Hz. 1H); 7.07-7.19 

IR (Nujol): 3310. 3220, 2190. 1717. 1710. 1694. 1617. 1588. 1174. 1167. 1155 cm". 



Elementary 


analysis (%) for Ci s H, 4 NO4 SF 


Calc.(%): 
Found(%): 


C.60.16; 
C.60.17; 


H.3.93; 
H.4.01; 


N.3.90; 
N.3.85; 


S,8.92; 
S.9.21; 


F.6.29 
F,5.31 



(2) Compound (llb-29) Is hydrolyzed in a manner analogous to that set forth in Examr^iA 7 «k» • 
the objective compound (lla-33) (yield, 97 %). Example 7 (2) to obtain 

M.p. = 185 - 186'C. 

^HNMR (CDaOD) B: 6,28 (d. J = 15.8Hz. 1H); 6.93 (d. J.15.8Hz. 1H); 7.10-7.32 (m. 6H); 7.75-7.88 (m. 
IR (Nujol): 3250, 2190. 1708. 1680. 1614, 1599, 1165. 1148 cm'^ 
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Elementary analysis (%) for C17H12 


NO4SF 






Calc.(%): 


C,59.13: 


H,3.50; 


N,4.06; 


S,9.28: 


F.5.50 


Found(%): 


C.59.11; 


H.3.63; 


N,3.97; 


S.9.39; 


F.5.46. 



(3) Compound (lla-33) is reacted in a manner analogous to that set forth In Example 3 (3) (a) to obtain 
the objective compound (1-38) (yield, 96 %). 
M.p. = 74'C (decomp.) 

^HNMR (DMSO) 5: 6.33 (d, J = 15.6H2, 1H); 6.74 (d. J = 15.6Hz. 1H); 7.09-7.52 (m. 6H); 7.76-7.92 (m. 

2H): 9.24 (brs. IH); 10.60 (brs. 1H): 10.84 (brs. 1H). 

IR (Nujol): 3240. 2200. 1647. 1614. 1592. 1163. 1152. 1090 cm'^ 

Example 31 

(2E)-5-(3-Benzoylaminophenyl)pent-2-en-4-ynohydroxamic acid (1-39) 



20 



25 



30 



(n b -21) 



(1) 




COOH 



(n a -34) 




NHCOPh 



35 



(I -39) 



40 



45 



(1) Compound (llb-21) is reacted in a manner similar to that set forth in Example 23 (2) using 
benzoylchloride to obtain the objective compound (llb-30) (yield, 95 %). 
M.p. = 144 - 146-C. 

^HNMR (CDCI3) 6: 3.79 (s. 3H); 6.31 (d, J = 15.8Hz. IH); 6.98 (d, J = 15.8Hz. IH); 7.23-7.71 (m. 6H); 7.80- 
7.93 (m, 4H). 

IR (Nujol): 3240. 2200. 1711. 1653. 1619. 1580, 1537. 1175 cm-\ 



so 



Elementary analysis (%) for C19H15NO3 


Calc.(%): 
Found(%): 


C,74.74; 
C,74.62; 


H.4.95; 
H,4.98; 


N.4.59 
N.4.55 



(2) Compound (llb-30) is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (lla-34) (yield, 96 %). 
56 M.p. = 232 - 234 'C. 

1HNMR (DMSO) 6: 6.36 (d, J = 15.8Hz. IH); 6:94 (J = 15.8Hz, IH); 7.24-7.68 (m. 5H); 7.78-8.07 (m, 4H); 
10.39 (S. IH). 

IR (Nujol): 3305. 2190, 1680. 1652, 1612, 1600. 1578, 1530. 1205 cm-'. 
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Elementary analysis (%) for Ci8Hi3N03*0.2H2 0 


Calc.(%): 
Found(%): 


C.73.31: 
C,73.49; 


H,4.58; 
H.4.60: 


N.4.75 
N,4.79. 



M.p. = 142-C (decomp.) 

^HNMR (CDaOD) 5: 6.33 (d. J = 15.4Hz. IH); 6.89 (d. J = 15.4Hz. 1H): 7.22-7.76 (m. 6H): 7.88-7.98 (m. 
IR (Nujol): 3275. 2195, 1648. 1618. 1580. 1538 cm-'. 
Example 32 

(2E)-5-(3-Benzyloxycarbonylaminophenyl)pent-2-en-4-ynohydroxamic acid (1-40) 



20 



2S 



30 



(n b -21) 



(1) 




COOH 



NHCOOCHzPh 



(n a -35) 



Q^Qy^COQUe 
NHC00CH2Ph 




(2) 




CONHOH 



(I -40) 



35 



40 



45 



50 



55 



ind'^ mf °^ !f ^° """^'^ °' compound (llb-21). 80 mg (1 mmol) of dimethylaminopyridine 

^HNMR (CDCI3) 5: 3.78 (s. 3H): 5.21 (s. 2H): 6.31 (d. J = 16Hz. 1H); 6.96 (d. J = 16Hz. 1H); 7.18-7.57 (m. 

^) Compound (llb-31) is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (lla-35) (yield, 96 %). "-mpie to obtain 

M.p. = 190.0- 190.5 -C. 

^HNMR (CDCI3) S: 5.22 (s. 2H),- 6.32 (d, J = ieHz. 1H); 7.05 (d. J = 16Hz, IH); 7.20-7.58 (m. 9H). 



Elementary analysis (%) for CisHisNO^-O.IHsO 


Calc.(%): 
Found(%): 


C,71 .02; 
C,70.60; 


H.4.71; 
H,4.82; 


N,4.36 
N,4.61 



(3) Compound (lla-36) is treated in a manner analogous to that set forth in Examote ^ n\ «k*«- *u 
objective compound (1-40) (yield. 54 %). Example 3 (3) (a) to obtain the 

M.p. = 139- 144^C. 

^HNMR (DMSO) 5: 5.16 (s. 2H); 6.34 (d. J = 16Hz, IH); 6.74 (d. J = 16Hz. IH); 7.14-7.64 (m. 9H). 



50 



NSOOCID: <EP. 



.0570594A1 I > 



EP 0 570 594 A1 

Example 33 

(2E)-5-[3'-[3"-(3"'. 4""-Dimethoxyphenyl)propenoylamino]phenyl]pent-2-en-4-ynohydroxamicacid (1-41) 



HeO -..-"'^V^ COOH 

(nb-21) + T| ] — > 

HeO-^-v^ (1) 
37 




30 



To a 25 ml solution of 1.286 g (6.17 mmol) of compound 37 in methylene chloride is added 1.89 ml 
(21.6 mmol) of oxalyl chloride. The mixture Is stirred for 30 min at room temperature and concentrated 

36 under reduced pressure to obtain the acid chloride. In an another vessel, 30 ml of a solution of 0.400 g 
(1,27 mmol) of compound (llb-21) in dioxane is prepared. To the solution are added 200 ml of 0.627 mmol/l 
NaHCOa solution and 18 ml of the previously prepared solution of the acid chloride in dioxane and the 
mixture is stirred overnight at room temperature. The reaction mixture is partitioned between ethyl acetate 
and 2N HCI. The organic layer is washed with water, a 5 % NaHCOs solution, water, and a saline 

40 successively, dried and concentrated. The crude product, when purified by chromatography on silica gel 
and recrystallized from ethyl acetate/ether/hexane. gives 0.3585 g (0.916 mmol; yield, 72 %) of the 
objective compound (llb-32). 
M.p. = 127 - 129*C. 

^HNMR (CDCI3) 6: 3.79 (s, 3H); 3.92 (s, 6H); 6.31 (d, J = 15.5H2. 1H); 6.42 (d, J = 15.5H2, 1H); 6.82-7.47 (m, 
45 7H): 7.60-7.87 (m. 3H). 

IR (KBr): 3660-3100, 3370, 3000, 2945, 2840. 2195, 1725, 1672, 1652, 1618. 1595, 1580, 1538. 1512. 





Elementary analysis (%) for C2 3H2i NO5 


50 


Calc.(%): 


C,70.58: 


H.5.41: 


N.3.58 




Found(%): 


C,70.36; 


H,5.59; 


N,3.72. 




(2) Compound (llb-32) is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain 
the objective compound (lla-36) (yield, 96 %). 
M.p. = 121 - 122 -C. 



^HNMR (DMSO) 5: 3.81 (s, 3H); 3.83 (s, 3H); 6.36 (d. J = 15.8Hz, IH); 6.68 (d, J = 15.6Hz, IH); 6.94 (d. 
J = 15.8H2, IH); 7.02 (d. J = 8.4H2. IH); 7.15-7.29 (m, 3H); 7.40 <t, J = 8.0H2, IH); 7.55 (d. J = 15.6Hz. IH); 
7.62-7.72 (m, IH); 7.94 (brs, IH); 10.28 (brs, IH). 
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IR (KBr): 3640-2000. 3360, 2960. 2200. 1690. 1660. 1618. 1548. 1512. 



10 



IS 



20 



25 



30 



Elementary analysis (%) for C22H19NO5 •O.2H2O 


Calc.(%): 
Found(%): 


C.69.36; 
C.69.24; 


H,5.13; 
H,5.17; 


N.3.68 
N.3.67 



0 2S mm^f nf ^ ^ ^-^^^ °^ compound (lla-36) in 20 ml of DMF solution are added 35 ul 

(0.252 mmol) Of tnethylam.ne. 48 mg (0.252 mmol) of WSCD-HCI (1-ethyl-3-(3-dlmethylaminoprotvS 
carbodMm.de hydrochloride) and 26.4 mg (0.229 mmol) of HO-Su (N-hydroWsuSS) and fhe 
m.xture ,s starred for 1 hr at room temperature. To the reaction mixture are Led 224 S o 6i mmol o^ 
tnethytemme and 80.5 mg (1.16 mmol) of hydroxylamine hydrochloride. After stirring fo overoht a 
room temperature, the reaction mixture is partitioned between ethyl acetate and 2N HcT ?^e o^aanrc 
layer .3 washed with water and a saturated saline, dried, filtered and ojncentrated Because theH; 

repeated. Thus, to a solution of the reaction mixture in DMF are added 35 ul m ?ri mm«h 1« 

Ttn '^r"^ 1 ™ ^» o^H^s'r; js„e 

stirred for 1 hr at room temperature. To the reaction mixture are added 224 ul (i 61 mmoh of 

temoer^^^ T °' ^V^^^^'^--^ hydrochloride. After stirringlirnight aTlm 

temperatu e the reaction mixture is partitioned between ethyl acetate and 2N HCI. The organic laver^ 
washed wrth water and a saturated saline, dried, filtered and concentrated. The residue rrashed wi h 

"m"o3 ?4;r *° ^ '''''' ''"^ °^ tLobit;:;: 

'HNMR (DMSO) S: 3.81 (s. 3H); 3.83 (s. 3H); 6.36 (d. J = 15.8H2. 1H)- 6 60-6 87 (m 2HV 7 09 M 

Mass analysis: 
LSIMSm/2 = 393 [M + H]. 

Reference Example 1 



35 



aCOOEt ^-^COOEt 
^^ 1 (1) ' K^mso^ 



Ph (2) 



40 



CHO 



NHSOjPh (3) S^NHSOzPh 
I (BI-l) 



ml liBT'^Hcn f ' <° !^,\'"°'> °* s'^rtlng compound 1 in 600 ml of dioxane are added 800 

0f^7 rluoaS^mSThr ' ^.f "fT'.""' "^^'^ ^'"^^ ^'9°^"^'^- ^0 ml solution 
w «! ^ ; ^ °' benzenesulfonyl chloride in dioxane is added gradually at room temperature 

cetaTe%T2ncTte olr*"r '"•''^"V' "^'^"^ partitioned be3 S y 

tlT^L \^ The organic layer is washed with water and a saturated saline, dried over MgSO* 

ra ogS mT!?M "««n^^««'«-a«on from toluene/hexane gives 29S g 

(0.0958 mol; yield. 63 %) of the compound 2 . a ^ t y 

M.p. = 90 - 92 • C. 

IR (KBr): 2980. 1678. 1601. 1588. 
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Elementary analysis (%) for C15H15NO4S 



Calc: 
Found: 



C,59.00: 


H,4.95; 


N,4.59; 


C.58.88; 


H.5.00: 


N.4.58; 



S.10.50 
S.I 0.20. 



(2) To a 300 ml solution of 28.85 g (0.0945 mol) of compound 2 in THF is carefully added 5.32 g (0.140 
mmol) of lithium aluminum hydride and the mixture Is stirred for about 1 hr at room temperature. To the 
reaction mixture was added ethyl acetate and water under ice-cooling to decompose the excess of 
reducing agents. It was then partitioned between ethyl acetate and 2N HCI. The organic layer is washed 
with water and a saline, dried over MgS04, filtered and concentrated under reduced pressure to obtain a 
crude product. Recrystalllzation from methylene chloride/ether gives 22.34 g (0.0848 mol; yield. 90 %) of 
the compound 3 . 
M.p. = 127- 128*C. 

^HNMR (CDCI3) 6: 2.05-2.21 (brm. IH); 4.37 (d, J = 5.0Hz, 2H); 7.03-7.15 (m. 2H); 7.17-7.33(m. 1H); 7.33- 
7.59 (m, 4H); 7.70-7.81 (m, 2H); 7.94 (brs. IH). 
IR (KBr): 3440. 3070, 2805, 1583. 



25 



30 



20 


Elementary analysis (%) for C13H13NO3S 


Calc: C.59.30; 


H.4.98; 


N.5.32: 


S.12.18 




Found: C,59.06; 


H,4.94; 


N,5.52; 


S.1 1.89. 



(3) To a 1500 ml solution of 22.06 g (83.8 mmol) of compound 3 in methylene chloride are added 44 g 
of molecular sieve 4A (powder) and 32.5 g (151 mmol) of pyridinium chlorochromate and the mixture is 
stirred for 70 min at room temperature. The reaction mixture is purified by column chromatography on 
silica gel eluting with methylene chloride to yield 20.46 g (78.3 mmol; yield, 94 %) of the compound (III- 
1). 

M.p. = 120 - 122 -C. 

iHNMR (CDCI3) a: 7.10-7.24 (m. IH); 7.40-7.65 (m. 5H); 7.71 (d, J = 8.4Hz. IH); 7.84-7.98 (m. 2H); 9.83 
(s, IH); 10.83 (brs. IH). 

IR (KBr): 3130. 2840, 2755, 1678, 1603, 1581. 



35 



Elementary analysis (%) for C13H1 


2NO3S 




Calc: 


C.59.76; 


H,4.24: 


N,5.36; 


8,12.27 


Found: 


C,59.59; 


H.4.30: 


N,5.34; 


8,11.99. 



40 



Reference Example 2 



45 




COOEt 



NHz 4 



(1) 



COOEt 



NHSOiPh 5 




C2) 



so 



CHsOH 



NHSOzPh 6 





CHO 



NHSOiPh (ni-2) 



ss 



(1) Compound 4 was reacted in a manner analogous to that set forth in Reference Example 1 (1) to give 
the compound 5 (yield, 90 %). 
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20 



25 



M.p. = 75 - 78 • C. 

IR (KBr): 3230, 2880, 1692, tOlO, t590, 1472, ,3«, 1295. 1180. 1103, 1092, 759, 718. 685, 582, 553. 



Elementa 


ry analysis (%) for CisHt5N04S 


Calc: 
Found: 


C,59.00; 
C,58.74; 


H.4.95; 
H.4.99; 


N,4.59; 
N.4.54; 


8,10.50 
8.1 0.45. 



thi ^rT"""* - « "'^""e^ analogous to that set forth in Reference Example 1 (2) to aive 

zzZn07:i^s.r'- ^^^^ - th^nirri^r 

;r3T7°S7.i^rSHT^^ ' '•^■^■^^ ^H): 7.35-7.60 

(3) Compound 6 was reacted in a manner analogous to that set forth in Reference Examole i ta\ t« 
the objective compound (III-2) (yield. 83 %). neierence taomple 1 (3) to give 

M.p. = 104 - 105*C. 

|HNMR (CDCb) S: 7.17 (brs. IH); 7.26-7.70 (m. 7H); 776-7.88(m 2H)- 9 92 fs IH) 

.R (KBr): 3180. 2910. 1678. 1610. 1590. 1448. 142^. 1392. ^3^! "^^'u^^Z, 728. 685. 588. 552. 



Elementary analysis (%) for C13H1 


1NO3S 


Calc: 
Found: 


C,59.76; 
C.59.53; 


H,4.24; 
H,4.16; 


N.5.36; 
N,5.23; 


8.1 2.27 
8.12.28. 



30 



3S 



Reference Example 3 



OCOOEt 
7 



(1) 



PhSOzNH 



(2) 



40 



PhSOiNH 



a 



CHjOH 
9 



OCHO 



(III-3) 



45 



SO 



M.p. = 182 - 183'C. 

;™":?hT7'8S:7'^,;; "^^^^ ^- <- ^y- ^-^ <^'=. '">^ 

^KB,): 3235. 2990. 1692. 1610. ,5.3. ,4,1. ,343. ,3,8. ,292. ,158. 1092. 923. 765. 720. 688. 582. 
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Elementary analysis (%) for C15H15NO4S 


Calc: 
Found: 


C.59.00; 
C,59.19; 


H,4.95; 
H,5.06; 


N,4.59; 
N,4.58; 


8,10.50 
8,10.22. 
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(2) To a 100 ml suspension of 3.93 g (0.104 mol) of lithium alminium hydride in THF is added dropwise 
and gradually a 140 ml solution of 15.44 g (0.0506 mol) of compound 8 in THF. After stirring for 40 min 
at room temperature, the reaction mixture is treated in a manner similar to that set forth in Reference 
Example 1 (2). Recrystallization from ether/hexane/ethyl acetate gives 13.31 g (0.0506 mol; yield, 100 %) 
of the compound 9. 
M,p. = 69.5 - 71 .5 -C. 

^HNMR (CDCb) 5: 1.78 (brs, 1H); 4.62 (s, 2H); 6.92 (brs. IH); 7.00-7.12 (m.2H): 7.18-7.30 (m. 2H): 7.35- 
7.60 (m. 3H); 7.73-7.84 (m, 2H). 

IR (KBr): 3420. 3150, 2940, 2870. 1613, 1515, 1340, 1312. 1155. 1092. 688. 582. 



Elementary analysis (%) for C13H13NO3S 



Calc: 
Found: 



C.59.30; 


H.4.98; 


N.5.32: 


C.59.41: 


H.5.05: 


N.5.48; 



8,12.18 
8,12.07. 



(3) Compound 9 Is reacted in a manner analogous to that set forth in Reference Example 1 (3) to give 
the compound (III-3) (yield. 66 %). 
M,p. = 135,5 - 137'C. 

^HNMR (CDCI3) 5: 7.20-7.29 (m, 2H): 7.43-7.64 (m, 4H); 7.72-7.83 (m. 2H); 7.85-7.94 (m, 2H); 9.88 (s. 
1H). 

IR (KBr): 3235. 2845. 1688, 1599, 1582. 1342. 1311, 1290, 1219, 1155, 1088, 910.829, 721. 682, 628, 
582. 563. 



25 



Elementary analysis (%) for Ci 3H1 1 NO3S 



Calc: 
Found: 



C.59.76; 


H.4.24; 


N,5.36; 


C.60.00; 


H,4.39; 


N,5.35; 



S,12.27 
S,12.05 



30 



Reference Example 4 



35 



40 



HeOY^^^COOH 
10 



(1) 



45 



MeO-'^^-r^NHSOzPh (3) 
12 



MeOy^'^WCOOH 

MeO-'\;^NHS02Ph (2) 
11 

HeO-\j::^NHS02Ph 
(in- 4) 



(1) To 19.7 g (0.30 mol) of compound 10 is added a solution of 25.2 g (0.30 mol) of sodium hydrogen 
60 carbonate in 300 ml of water and the mixture is stirred for 30 min at room temperature. To the mixture is 

added 50 ml of dioxane to obtain a complete solution, which was added with a 50 ml solution of 15.3 ml 
(0.12 mol) of benzenesulfonyl chloride in dioxane. After stirring for 1 hr at room temperature, the mixture 
is partitioned between ethyl acetate and cone. HCL The organic layer is washed with water and a 
saturated saline, dried, filtered and concentrated to obtain 33.6 g (0.099 mol; yield, 100 %) of the crude 
56 compound IJI^. which is used in the next reducing reaction without further purification. 

(2) To a 300 ml solution of 31.3 g.(92.8 mmol) of compound U in THF is added 3.53 g (93.0 mmol) of 
lithium aluminium hydride over a period of more than 1 hr. After stirring for 30 min at room temperature, 
to the mixture is added 1 .77 g (46.6 mmol) of lithium aluminium hydride again. Temperature of reaction 
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mixture is elevated gradually and the reaction is carried out for 30 min at 40 • C for 30 min ^= . ^ m 

M.p. = 140 - 142»C. 

IR (Nujol): 3130, 1650, 1604. 1580. 1519. 



20 



Elementary analysis (%) for C15H15NO5S 



Calc: 
Found: 



C,56.06; 


H,4.71; 


N.4.36; 1 


C.55.93; 


H,4.72; 


N.4.39; 1 



S,9.98 
S,10.02 



Reference Exannple 5 



25 



30 



13 



(1) 



a Br 
NHSOiPh 



14 



(2) 



35 



40 




CHiOH. (3) 



SOjPh 




CHO 



15 



SOzPh 



(M-5) 



45 



SO 



M.p. = 129 - 131 

IR (KB,): 3280. 3060, 1582. ,472, t449. 1400. 1334. ,168. 1158. 1091. 802. 758. 723, 888, 588. 550. 
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Elementary analysis (%) for C12H10NO2S 



Calc: 
Found: 



C.46.17: 


H,3.23; 


N,4.49; 


S.10.27: 


C.46.12; 


H.3.20; 


N.4.51; 


S.10.23; 



Br. 25.60 
Br. 25.72 



(2) To a 300 ml solution of 29.79 g (95.4 mmol) of compound 14 in benzene are added 80 ml of 
triethylamine, 0.671 g (0.956 mmol) of palladium bistriphenylenephosphine dichlorlde. 0.091 g (0.478 
mmol) of copper iodide and 16.7 ml (287 mmol) of propargyl alcohol and the mixture Is heated to reflux 
overnight. The reaction mixture is concentrated under reduced pressure. The residue Is combined with 
ether and filtered to remove insoluble materials. Purification by chromatography on silica gel gives 5.19 g 
(18.1 mmol; yield, 19 %) of the objective compound 15 as an oil. Although it contains a little solvent, it is 
used in the next reaction as it is. 

^HNMR (CDCb) a: 3.11 (t, J = 7.3Hz, IH); 4.92 (d. J = 7.3Hz, 2H); 6.67 (s. 1H); 7.17-7.63 (m, 6H); 7.77- 
7.90 (m, 2H): 8.07 (d. J = 8.0Hz, 1 H). 

(3) Compound 15 is reacted in a manner analogous to that set forth In Reference Example 1 (3) to give 
the compound (III-5) (yield, 82 %). 

M.p. = 108- 109 -C. 

1HNMR (CDCIs) 5: 7.20-7.70 (m, 7H); 7.70-7.86 (m, 2H); 8.25 (d, J = 8.6Hz. IH); 10.53 (s,1H). 

IR (KBr): 3060. 2920. 1668. 1605. 1575. 1525, 1365. 1238. 1180. 1151, 1130. 1089, 1051. 751. 745. 719. 

588. 578. 562. 549. 



25 



Elementary analysis (%) for Ci 5 Hi 1 NO3S 


Calc: 
Found: 


C.63.15; 
C.62.95; 


H.3.89; 
H.3,94; 


N.4.91; 
N.4.93; 


8,11.24 
8,11.09 



30 



35 



Reference Example 6 



(1) 




(2) 



NH2 1£ 



NHSOiPh 17 



40 




CSC-CH2OH 



(3) 



NHSOjPh 




(in-6) 



45 



50 



(1) Compound 16 is reacted in a nfianner analogous to that set forth in Reference Example 1 (1) to give 
the compound 1 7 (yield, 83 %). 
M.p. = 101 - 102'C. 

'HNMR (CDCb) 6: 6.92 (brs, IH); 6.93-7.14 (m, 2H); 7.35-7.64 (m. 5H); 7.73-7.88 (m. 2H). 
IR (KBr): 3241 . 3280, 1 590, 1 479, 1395, 1 330, 1 1 57, 1 091 , 928, 778, 721 , 685, 550. 





Elementary analysis (%) for Ci2 


H10NIO2S 








Calc: 


C.40.13; 


H,2.81: 


N,3.90; 


1,35.33; 


S,8.93 


55 


Found: 


C.39.93; 


H,2.88; 


N,3.94; 


1,35.46; 


S.8.71, 



(2) Compound 17 is reacted in a manner analogous to that set forth in Reference Example 5 (2) (reaction 
is carried out for 2 hr by heating to reflux) to obtain the compound 18 (yield. 63 %) as an oil. The 
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10 



product, which contains a little solvent, is used in the next reaction as it is 

jnHV7''?2'?7L^m'^HT' '""^^ "-^^ ^-Se-^-eo 

^amnteTnwn- " ''^^ « '"^""er analogous to that set forth in Reference 

Example 1 (3) to give the objective compound (III-6) (yield, 26 %) 
M.p. = 136- 138*C. 

'HNMR (CDCIa) S: 7.10 (brs, 1H): 7.17-7.40 (m, 4H); 7.40-7.65 (m. 3H); 7.75-7.88 (m 2H)-9 40 (s 1H) 
^KBr^ 3190. 2180. 1628, 1580, 1504. 1415. 1349, 1172, 1152, 1021, 938, 781. 758. 721. 689. 676. 



16 



Ele 


mentary analysis (%) for C15H1 1 NOaS-d H2O 


Calc: 
Found: 


C,62.75; 
C,62.69; 


H,3.93; 
H,3.88; 


N,4.88; 

N.4.90; 


S,11.17 
S,11.10 



20 



Reference Example 7 




25 



19 



GOOD 




\ 

20 



COOMe 



NllSOsPh (2) 



30 




CHzON 



KHSOsPh (3) 
21 




CHO 

KHSOjPh 

cm- 7) 



35 



40 



45 



SO 



SS 



(1) Under an atmosphere of nitrogen. 25.2 g (80 % purity, 108 mmol) of 3-amino-2-naphtoic acid is 
suspended in 250 ml of methanol. The suspension is gently heated to reflux for 7 hrlrst S^g while 
llLlT'"^ r "^"^ concentrated. To the residue Is added benzene and the 

l?n 1, L ^ " ^°"f "^''^♦^'^ «9«'" to y'^W the hydrochloride of methyl ester, which is suspended in 

^ 6 mnioTmrnTxTrH ^° 1"'"?^'°" ^'^^ °' t^-thylamine and 

temo^it r ? benzenesulfonyl chloride at O'C and the mixture is stirred for 4 hr at room 
w«k!h I' f "'"^"''^ " P^-^'t'^^ed between ethyl acetate and 2N HCI. The organic layer is 

washed with water, a saturated saline and 2N HCI and concentrated. Purification by column chromS^! 
Xl!re^imXr20.'^"''*^'"''*'°" """^ Chloride/ether give 11.78 g (34.5 mmol; yield. I2 

M.p. = 170 - 172' C.~ 

^HNMR (CDCIa) 5: 3.91 (s, 3H); 7.32-7.62 (m. 5H); 7.76-7.90(m. 4H); 8.09 (s. 1H); 8.50 (s. 1H); 10.40 (s. 
IR (Nujol): 3130. 1680. 1513. 



Elementa 


ry analysis (%) for CibHibNO+S 


Calc: 
Found: 


C,63.33; 
C,63.08; 


H.4.43; 
H.4.48; 


N,4.10; 
N.3.89; 


S.9.39 
S,9.19. 



(2) Compound 20 Is reduced in a manner analogous to that set forth in Reference Example 1 (2) to 
M T =^4^.^1K''** ^'"""^ acetate/hexane gives the compound £1 (yield. 85 %). 
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^HNMR (CDCb) 5: 2.15-2.23 (m, 1H); 4.49 (d, J = 5.2Hz. 2H); 7.32-7.57 (m, 6H); 7.68-7.84 (m. 4H); 7.95 
(s, 1H): ai6 (s, 1H). 
IR (Nujol): 3450. 3075. 



10 



15 



Elementary analysis (%) for Ci7Hi5N03S 



Calc: 
Found: 



C.65.16: 


H.4.82: 


N.4.47; 


C.65.09: 


H,4.94; 


N,4,46; 



S.10.23 
S.I 0.07. 



(3) Compound 21 is oxidized in a manner analogous to that set forth in Reference Example 1 (3) to 
obtain a crude product. Recrystalllzation from methylene chloride/hexane gives the objective compound 
(III-7) (yield, 87 %). 
M.p. = 205 - 207 -C. 

^HNMR (CDCb) 5: 7.35-7.54 (m. 4H); 7.59-7.69 (m, 1H); 7.77-7.94 (m. 4H); 8.06 (s. 1H);8.14 (s. 1H); 9.96 

(S, 1H); 10.47 (s. 1H). 

IR (Nujol): 3175, 1667. 1511. 1409. 



20 



Elementary analysis (%) for C17H13NO3S 



Calc: 
Found: 



C.65.58; 


H.4.21; 


N,4.50: 


C.65.51; 


H.4.24; 


N.4.39; 



S,10.30 
S,10.21. 



25 Reference Example 8 



30 



35 



40 



j<:^^^Y'^^:^C00Me 
20 

^:.x-^^v^-::^N-S02Ph (3) 
He 

23 




22 



COOMe 




N-SOzPh (2) 

I 

He 



CHO 

N-SOaPh 
He 

(n-8) 



45 



60 



(1) Compound 20 prepared in Reference Example 7 (1) is subjected to N-methylation in a manner 
analogous to that set forth in Example 14 (1) to give a crude product. Recrystallization from ether/hexane 
gives the compound 22 (yield, 92 %). 
M.p. = 124 - 125 'C. 

1HNMR (CDCI) 6: 3.38 (s. 3H); 3.90 (s. 3H); 7.34 (s, 1H); 7.42-7.71 (m. 8H); 7.88-7.96 (m. 1H); 8.42 (s. 
1H). 

IR (Nujol): 1715, 1350. 
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Elementary analysis (%) for C19H17 


NO4S 




Calc: 


C,64.21; 


H,4.82; 


N,3.94; 


S,9.02 


Found: 


C,64.10: 


H.4.86; 


N.3.87; 


S.8.85 
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IR (Nujol): 3540. 1334. 1160. 



10 



IS 



20 



Elementary analysis (%) for C18H17NO3S 



Calc: 
Found: 



C.66.04; 


H.5.23; 


N,4.28; 


S.9.79 


C.66.08; 


H.5.25; 


NA33: 


S.9.70 



nl^^^'T- '!^ ^'"f'^^ ^ ""^""^^ analogous to that set forth in Reference Example 1 (3) to 
M (y1^ 98 %) chlorlde/hexarie gives .he objeTe compld 

M.p. = 185 - 187 'C. 

^HNMR (CDCIa) 5: 3.36 (s. 3H); 7.12 (s. 1H); 7.42-7.70 (m, 8H); 7.98-8.04 (m, 1H); 8.56 (s. 1H); 10.56 (s. 
IR (Nujol): 1685. 1626, 1350. 



25 



Elementary analysis (%) for CisHisNOsS 


Calc: 
Found: 


C,66.44; 
C,66.24: 


H,4.65; 
H,4.60; 


N.4.30: 
N,4.39: 


S.9.85 
S.9.81. 



30 



Reference Example 9 



35 



40 



45 



(3) 



(5) 



oc 

NH 



THP 



Qcr- 



OH 

NH, (2) 

0 24 




O-THP 
NHs 

0 25 



NHSOzPh (4) 
2fi 



SOjPh (6) 
Me ZS 



j<=^^V^O-THP 



Ph 
Me 22 



CHO 

SOiPh 
Me (m-9) 



so 



55 



THP: tetrahydrofuran 

CC TZT>^^' '"m"'?'^? '"in' °' '° 9 (74.6 mmol) of phthalide ir, 60 cc of methanol and 4 

S^nl T ^ ! ^ ■^'^^ '^^'=*'°" ^*^'"«°" to stand for 6 days at roorn 

temperature and concentrated to yield a crude crystalline product. Recrystallizatlon from methylene 
chloride gives 2.31 g (15.3 mmol; yield. 20 %) of the compound 24 methylene 
M.p. = 147- 149*C. — ■ 
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^HNMR (DMSO) 6: 4.62 (d. J=5.4Hz. 2H); 5.28 (t. J = 5.4Hz. 1H); 7.25-7.58 (m. 5H); 7.88 (brs, 1H). 





Elementary analysis (%) for C8H9N02 


5 


Calc: 


C.63.56: 


H.6.00; 


N.9.27 




Found: 


C.63.26; 


H.5.99; 


N.g.22 



10 



IS 



(2) To a suspension of 2.10 g (13.9 mmol) of compound 24 in 20 ml of THF and 14 ml of DMF are 
added 11.25 ml (13.9 mmol x 8.9) of 3.4-dlhydro-2H-pyraneTwhich is distilled at room temperature, and 
200 mg (13.9 mmol x 0.076) of p-toluenesulfonic acid •I hydrate and the mixture is stirred overnight at 
room temperature. After the reaction completes, the reaction mixture is partitioned between ethyl acetate 
and 5 % aqueous NaHCOa solution. The organic layer is washed with water, a saturated saline, dried 
and concentrated. The residue, when purified by column chromatography on silica gel and recrystallized 
from ether/hexane, gives 1.49 g (6.3 mmol; yield, 46 %) of the compound 25. 
M.p. = 92 - 94*C. "~ 
IR (Nujol): 3380. 3185. 1647. 1625, 1400. 1388. 1127. 1033. 



20 



Elementary analysis (%) for CisHiyNOa 


Calc: 
Found: 


C.66.36; 
C.66.33; 


H,7.28: 
H,7.28: 


N,5.95 
N,6.08. 



^HNMR (CDCI3) 5: 1.28-1.87 (m, 6H); 3.49-3.62 (m, 1H); 3.80-3.94 (m, IH); 4.69 (d. J = 11.8Hz, 1H); 4.75 

26 (brs, IH); 4.94 (d, J = 11.8Hz, 1H); 5.96 (brs, 1H); 7.27 ( brs. IH); 7.34-7.52 (m. 3H); 7.74-7.83 (m, IH). 

(3) To a solution of 1.45 g (6.16 mmol) of compound 25 in 15 ml of THF is added dropwise a 15 ml 
suspension of 468 mg (6.16 mmol x 2) of lithium aluminium hydride in THF at room temperature and the 
mixture is stirred for 3 hr at room temperature. To the reaction mixture are added slowly ethyl acetate 
and water, in this order at 0 • C to decompose the excess of reagents, which is followed by the extraction 

30 by decantation with ethyl acetate. The organic layer is washed with water and concentrated. The residue 
is dissolved in 25 ml of methylene chloride. To the solution are added 2.56 mf (6.16 mmol x 3) of 
triethylamine and 789 ul (6.16 mmol) of benzenesulfonyl chloride at O'C and the mixture is stirred for 1 
hr at 0*C. The reaction mixture is partitioned between ethyl acetate and a chilled dilute aqueous solution 
of oxalic acid. The organic layer is washed with water, a 5 % aqueous NaHCOa solution, water, a 

35 saturated saline successively, dried and concentrated. The residue, when purified by column chromatog- 
raphy on silica gel, gives 1 .34 g (3,71 mmol; yield. 60 %) of the compound 26 as an oil. 
^HNMR (CDCI3) 5: 1.49-1.90 (m. 6H); 3.48-3.60 (m. IH); 3.80-3.92 (m, 1H)r4.20 (d, J = 6.4Hz, 2H): 4.43 
(d. J = 11.4Hz, IH); 4.58-4.68 (m, 1H): 4.71 (d, J = 11.4Hz, IH); 5.84 (t, J = 6.4Hz, IH); 7.09-7.31 (m, 4H); 
7.39-7.59 (m, 3H); 7.79-7.90 (m, 2H). 

40 (4) The compound 26 (1 .34 g) is subjected to N-methylation in a manner analogous to that set forth in 
Example 14 (1) to give a crude product. Purification by column chromatography on silica gel gives 1.17 
g (3.11 mmol; yield, 84 %) of the compound 27 as an oil. 

^HNMR (CDCI3) 5: 1.46-1.92 (m. 6H); 2.58~(s. 3H); 3.46-3.57 (m.lH); 3.78-3.91 (m, IH); 4.14 (d. 
J = 14.0Hz. IH); 4.36 (d. J = 14.0Hz. IH); 4.58 (d, J = 12.0Hz. IH); 4.66-4.72 (m, IH); 4.80 (d, J = 12.0Hz. 

45 IH); 7.24-7.43 (m. 4H); 7.51-7.68 (m, 3H); 7.83-7.91 (m. 2H). 

(5) To a solution of .17 g (3.11 mmol) of compound 27 in 20 ml of THF is added 4 ml of 2N HCI and the 
mixture is stirred for 24 hr. The reaction mixture is partitioned between ethyl acetate and water. The 
organic layer is washed with a 5 % aqueous NaHCOa solution, water, a saturated saline, dried and 
concentrated. Purification by column chromatography on silica gel gives the compound 28 as an oil. 

50 which is crystallized from ethyl acetate/hexane to give 693 mg (2.38 mmol; yield, 76~%) of the 
compound 28 as a colorless crystal. 
M.p. = 79 ^0 • C. 

IR (Nujol): 3530. 1165. 1089. 1008, 574. 
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15 



20 



Elementary analysis (%) for C15H17NO3S 



Calc: 
Found: 



C,61.83; 


H.5.88; 


N,4.81; I 


C.61.65; 


H.5.87; 


N,4.80; 1 



S.11.00 
S,10.75. 



^2''^/''''''''^ 6: 2.55 (s. 3H): 4.23 (s. 2H); 4.86 (s. 2H); 7.15-7.48 (m. 4H); 7.55-7.72 (m. 3H); 7.82-7.91 

ni^fSn'^TT ^ "^^""er analogous to that set forth in Reference Example 1 (3) to 

obtain a crude product. Recrystallizatlon from ethyl acetate/hexane gives the compound (lll-r(yleld 96 

M.p. = 105 - 107*C. 

|HNMR (CDCI3) 5: 2.70 (s. 3H); 4.70 (s. 2H); 7.48-7.94 (m. 9H); 10.20 (s. 1H) 
IR (Nujol): 1 685. 1 600, 1 206. 1 1 68. 1 1 57, 923. 



Elementary analysis (%) for C15H15NO3S 



Calc: 
Found: 



C,62.27; 


H,5.23: 


N,4.84; 


S,11.08 


C,62.18; 


H,5.24; 


N.4.95: 


S.1 1.05 



Reference Example 10 



25 



30 



35 



14 



(1) 



GBr 
N-SO2 



CSC-CHzOH 

N-SOz-Ph 
I 

He 30 



(3) 



I 

lie 



•Ph 
29 




(2) 



CEC-CHO 

N-SOz-Ph 
I 

Me (n^lO) 



40 



4S 



clpZd^S'y^J^^^^^^^ ' ~ ^"^"^^"^ *° ^ ^-P'« 1^ 0> to give the 

M.p. = 74- 75'C. 



SO 



65 



Elementa 


iry analysis (%) for Ci3Hi2BrN02S 


Calc: 
Found: 


C,47.87; 
C.47.69; 


H,3.71; 
H.3.76; 


Br,24.49; 
Br,24.23; 


N.4.29; 
N.4.30; 


S.9.83 
S.9.89 



(2) Compound 29 is reacted in a manner analogous to that set forth In Reference Example 5 (2) to aive 

;HNMR (CDCb) a: 3.26 (s. 3H); 4.16-4.29 (brm. 2H); 7.14-7.67 (m. 7H); 7.74-7.83 (m 2H) 

(3) Compound 30 Is reacted in a manner analogous to that set forth in Reference Example 1 (3) to aive 
the objective compound (111-10) (yield. 55 %). ■^amtJie i w lo give 

'HNMR (CDCI3) S: 3.31 (s, 3H); 7.10-7.66 (m, 7H); 7.68-7.80 (m. 2H): 9.12 (s. 1H). 
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^3CNMR (CDCI3) 5: 38.57. 90.88. 91.75. 119.74. 127.80, 128.39. 129.15. 130.72. 132.13. 132.95. 135.21, 
138.08, 143.98. 175.98. 

Reference Example 11 



10 



17 



(1) 



CEC-C = C"CH20-THP 
MHS02-Ph 31 




75 



20 



(2) 




CEC-CEC-CH2OH 



NHSOz-Ph 



32 



25 



(3) 




C = C-C=C-CH0 



NHSO2 -Ph 



Cm-ii) 



30 



35 



40 



45 



(1 ) Compound 17 is reacted with tetrahydropyranyloxypent-2.4-diyne in a manner analogous to that set 
forth in Reference Example 5 (2), to give the compound 31 (yield. 18 %). The product, which contains a 
little solvent, is used as it is in the next reaction. 

^HNMR (CDCI3) 5: 1.44-1.95 (m, 6H); 3.48-3.63 (m, 1H); 3.76-3.92 (m, H); 4.40 (s. 2H); 4.84 (t. J = 3.0Hz. 
1H); 6.95 (brs. IH); 7.07-7.30 (m. 4H); 7.40-7.63 (m, 3H); 7.75-7.87 (m. 2H). 

(2) To a 19 ml solution of 11.67 g (2.95 mmol) of compound 31 in THF is added 4.8 ml of 2N HCI and 

the mixture is stirred overnight at room temperature. The rea'ction mixture is partitioned between 5 % 
sodium hydrogen carbonate solution and ethyl acetate. The organic layer is washed with water, a 
saturated saline, dried over IVIgSO^ and concentrated. The crude product, when purified by column 
chromatography and recrystallized from methylene chloride/hexane, gives 0.690 g (2.22 mmol; yield. 75 
%) of the compound 32 (yield. 75 %). 
M.p. = 116 - 117'C.~ 

^HNMR (CDCI3) 6: 1.60-2.00 (brm, IH); 4.42 (s. 2H); 7.00 (brs. IH); 7.05-7.30 (m, 4H); 7.40-7.63 (m, 3H); 
7.72-7.85 (m, 2H). 

^^CNMR (CDCI3) 6: 51.66. 70.16. 73.91. 77.37. 80.98. 122.44. 122.60. 124.98, 127.15. 129.20. 129.54. 
129.58. 133.32. 136.59. 138.68. 

IR (KBr): 3420. 3160. 2950. 2860. 2230, 1600. 1580. 1505. 



50 



55 



Elementary analysis (%) for C17H13NO3S 



Calc: 
Found: 



C.65.58; 


H.4.21; 


N.4.50; 


C.65.42; 


H.4.23; 


N.4.32: 



S.I 0.30 
S.IO.IO 



(3) Compound 32 is reacted in a manner analogous to that set forth in Reference Example 1 (3) to give 
the compound (111-11). As the product is labile, it is used without further treatment to the next process (in 
this case, that Is described in Example 20). 
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Reference Example 12 




NH-Boc 



ClII-12) 



so 



25 



30 



35 



40 



45 



60 



55 



(1) In an atmosphere of nitrogen, to a 300 ml solution of 38.27 g (175 mmol) of m-iodoanilina 16 in 
methane .s added 47.7 ml (208 mmol) of di-t-butyldicarbonate under ice-cooling. The Sure Ts sSed 
rJrfi-o* ^^-P-^*"- the reaction is completed by an additional 4-hour "ti^ng at 35 'c 
The reaction mixture is partitioned between ethyl acetate and 2N HCI. The organic layer is washed with 
■ f f 7%!^"^'"' ''"''^^^ « ^turated saline successivi. drted fiSJed and 

M.p. = 73 - 74*C. ~ 

1H5!T8i(t°S2*OHz';H).' '"^^ ' = ^">= ^-32-7.40 (m. 

IR (Nujol): 3290. 2930. 2850. 1712. 1688, 1595. 1530. 



Elementary analysis (%) for Cn H14NQ2I 


Calc.(%): 
Found(%): 


C,41.40; 
C.41.35; 


H.4.42; 
H.4.43; 


N.4,39: 
N.4.57; 


1,39.76 
1,39.76 



ifL??^?"*^ ^ analogous to that set forth in Reference Example 5 (2) usino 

tetrakistriphenylphosphine palladium as a catalyst to obtain a crude product, which is then roiaS 

ar::s o^^p^:; (^r ^i^r °" " ~ ^ 

TZ"X''SlJ^:%t ''''' <''^^' ^">= '-^^ ^-^H- ^H, 7.14-7.35 (m. 

^So^cTTLlrlZ T' °' Chloride is cooled to 

-50 C in a dry-ice/acetone bath. To the solution is added dropwise and gradually 3.73 ml (42 8 mmoU oi 

reaction mixture ,s added a 100 ml solution of 8.80 g (35.6 mmol) of compound 34 in methylene chlorSe 
'i °' ""T ^ ^"^ '""^ another 4rmin aT-55 • C RnX 

il rfml^T^'^'^ f triethylamine is added gradually and. five minutes later, the dry-te^ac^one 

LZ t , """^"'^ ^"^"^ "^'^ ^^^-^ "P to ^oo-" temperature and pSon^ 

between ethyl acetate and 2N HCI. The organic layer is washed with water, a 5 % NaKcSa solutn a 

on smS^oef r;""' fir", T*^- crude product, when purified by chSmCaphy 

:Sje^'::romZn7(rr ^^^^^^^'^^^^^^^ ^'-^ ^-^^ « <^^-^ yieid. 90 ».)^of':h: 

M.p. = 154- 156 -C. 

jirrs^',; ;s.?7ir:?H5??.i;t,Hr'° ^-"^ -"'^ * 

IR (Nujol): 3320, 2930. 2180. 1728, 1658. 1590. 1551 
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10 



Reference Example 13 



HO- 



Elementary analysis <%) for Ci4Hi5NO3*0.3H2O 




Calc.(%): 
Found(%): 


C,67.08; 
C,67.21: 


H,6.27; 
H,6.19; 


N,5.59 
N,5.50 






> 








(1) 






C2) 



76 



35 



36 



20 



37 



25 



30 



35 



(1) To an 800 ml solution of 10.0 g (55.5 mmol) of starting material 35 in acetone are added 122.74 g 
(88.8 mmol) of potassium carbonate and 42.0 ml (444 mmol) of dirnethyl sulfate and the mixture is 
heated to reflux for 2.5 hr. After cooling, potassium carbonate is removed by filtration and the filtrate is 
concentrated. The residue is partitioned between ethyl acetate and 2N HCI. The organic layer is washed 
with water and a saturated saline. The crude product, when purified by chromatography on silica gel and 
recrystaKized from ethyl acetate/hexane. gives 10.06 g (45.3 mmol; yield. 82 %) of the objective 
compound 36. 
M.p. =68^59-0. 

^HNMR (CDCb) B: 3.80 (s. 3H); 3.92 (s. 6H); 1.32 (d. J = 15.9H2. 1H); 6.87 (d. J = 8.2Hz, 1H); 7.03-7.15 

(m. 2H); 7.64 (d. J = 15.9Hz. 1H). 

IR (KBr): 2950, 2840. 1696. 1626, 1598. 1590, 1511. 



40 



45 



Elementary analysis (%) for C12H14O4 


Calc.(%): 

Found(%): 


C,64.85; 
C,64.66; 


H.6.35 

H,6.41 



(2) Compound 36 is hydrolyzed in a manner analogous to that set forth in Example 7 (2) to obtain the 
objective compound 37 (yield. 96 %). 
M.p. = 183 'C. ~ 

^HNMR (CDCb) 5: 3.92 (s, 6H); 6.33 (d. J = 15.9H2, 1H); 6.89 (d. J = 8.2H2. IH); 7.05-7.20 (m, 2H); 7.74 
(d, J = 15.9Hz, IH). 

IR (KBr): 3680-2000. 2930, 2830, 2560, 1680. 1625. 1598. 1582, 1513. 



50 
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Elementary analysis (%) for Ci 1 H12O4 


Calc.(%): 
Found(%): 


C,63.45; 
C.63.36; 


H,5.81 
H.5.80 



The activity of the compounds prepared in the foregoing Examples was evaluated using the method 
described in the following experimental examples. 
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Experiment 1 



10 



IS 



20 



Assay of Inhi bition Against the Cell Growth of Vascular Endotlielial Cells of Human Umbilical Vein 

Human vascular endothelial cells used had been obtained from human umbilical vein by perfusion 
method using an enzyme solution of collagenase and have been maintained by subculturing in a culture 
solution. i.e., M199 medium (Gibco. Inc.) supplemented with 20% fetal bovine serum (FBS; Gibco Inc ) 100 
ug/ml endothelial mitogen (Funakoshi), 90 ug/ml heparin, 50 lU/ml Penicillin and 50 ug/ml Streptomycin A 
100 m suspension of 1x10* human vascular endothelial cells in M199 medium containing 20% FBS was 
seeded in 96-well plate (Sumitomo Bakelite, MS-9096F) and cells were grown in a gas thermostat On the 
next day. to each well was added 10 ul of a medium containing a sample at various concentrations The 
sample was prepared by dissolving a test compound in dimethyl sulfoxide (DMSO) and diluting the solution 
with the medium so as to make the final concentration of DMSO less than 0.25 %. After 3-day-incubation to 
the mixture was added 50 ul of 3 mg/ml MTT solution (a solution of 3-{4,5-dimethyl-2.thiazolyl)-2 5- 
diphenyl-2H-tetrazolium bromide dissolved in a culture solution) and the Incubation was continued for 4 hr 
cells and MTT pigment were solubilized by the addition of 50 ul of 20 % SDS solution (sodium 
dodecylsulfate dissolved in 0.02N HOI) and the incubation continued for 1 hr. which was followed by the 
determination of OD570 value on spectrophotometer. Each sample was evaluated as to the inhibition activity 
against the cell growth of endothelial cells by assuming the CD value obtained in the control experiment 
which was carried out in the same manner in the absence of a sample, to be 100 %. calculating the 
concentration (IC50) of each compound which gives 50 % OD value of that obtained In control group and 
companng the IC50 values. The results are shown in Table 1 below. 
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Table 1 
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Compound Number 


MTT Method (ICso UM) 


1-9 


25.6 


MO 


20.4 


1-18 


13.8 


M9 


26.7 



Experiment 2 

CScai vem "°" ^"'""^^ ^^'"^ °^ Leukocytes onto Vascular Endothelial Cells of Human 

Human vascular endothelial cells used had been obtained from human umbilical vein by perfusion 
method using an enzyme solution of collagenase and have been maintained by subculturing in a culture 
solution. I.e.. Ml 99 medium (Gibco. Inc.) supplemented with 20% fetal bovine serum (FBS- Gibco Inc) 100 
ug/ml endothelial mitogen (Funakoshi). 90 ug/ml heparin. 50 lU/ml Penicillin and 50 ug/ml Streptomycin 
HL60 cells (human myelocytic leukemia cells) were purchased from Flow. Inc. and have been maintained by 

^ subculturing in RPMI1640 medium containing 10% FBS. 

A 200 ul suspension of 1x10* human vascular endothelial cells suspended in Dulbecco's Modified 
Essential Medium (DMEM) was seeded in 96-well plate (Sumitomo Bakelite. MS-9096F) and cells were 
grown in a gas thermostat. Four hours later, to each well was added 4 ul of a medium containing a sample 
at vanous concentrations. The sample was prepared by dissolving a test compound in DMSO and diluting 
the solution with a medium so as to make the final concentration of DMSO less than 0.25 % After 16-hour- 
incubabon 4 ul of 1 x 10* u/ml TNF solution (tumor necrosis factor dissolved in a medium solution) was 
added and the incubation was continued for 4 hr. The resultant medium solution containing the sample was 
hen filtered with suction and washed (x3) with DMEM solution containing 10 % FBS. which was followed by 
the addition of 200 ul suspension of 3x10^ HL-60 cells suspended in DMEM containing 10 % FBS The 

66 « for 30 mm. The supernatant was removed by aspiration, which was 

followed by washing (x2) with DMEM solution containing 10 % FBS and the addition of 100 ul of 0 25% 
Rose Bengal solution (dissolved in phosphate-buffered physiological saline). After being allowed to stand for 
5 mm at room temperature, the supernatant was removed by aspiration, which was followed by washing (x 
2) with DMEM solution containing 10 % FBS. A mixture of ethanol/phosphate-buffered physiological saline 
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(1:1) was added and the resultant mixture was allowed to stand for 30 min to solubilize Rose Bengal 
pigment, which was followed by the determination of OD570 value on spectrophotometer. The inhibition 
activity against the cell adhesion of leukocytes to endothelial cells was evaluated by assuming the OD value 
obtained in the control experiment, which was carried out In the same manner In the absence of a sample, 
to be 100 %. calculating the concentration (IC50) of each compound which gives 50 % OD value of that 
obtained In control group and comparing the IC50 values. The results are shown in Table 2 below. 

Table 2 



Compound Number 


ICso (UM) 


1-7 


4.5 


1-9 


6.5 


1-10 


5.3 


1-11 


6.4 


1-17 


8.3 


1-18 


2.5 


1-19 


6.3 



Medium used: 9.5 g of Dulbecco's Eagle MEM medium (Nissui Seiyaku) solution, 20 ml of 7 % sodium 
hydrogen carbonate solution are added to distilled water and a fetal bovine serum (Flow Laboratories, Inc.) 
was added to a final concentration of 10 v/v % to obtain the medium. The medium (100 m.1) was added to a 
96-well plate (Sumitomo Bakelite) and NIH3T3 cells transformed by ras gene (5x1 0^ cells/well) were 
seeded. The plate was incubated for 24 hr in a 5 % carbon dioxide gas incubator. Then a sample to be 
tested was added in such a manner as to give 2-fold serial dilutions. After 24 hours, cells were observed 
morphologically to evaluate the detransformation activity. The results are shown in Table 3 below. 

Table 3 



Minimum Concentration Required for the Detransformation of 


Cells Transformed by Ras Gene 


Compound Number 


MTC (uM) 


1-4 


1.6 


1-7 


0.20 


1-9 


3.2 


1-10 


0.30 


1-11 


0.60 


1-12 


3.1 


1-17 


3.2 


1-18 


0.039 


1-19 


0.30 


1-20 


0.60 



Industrial Utility 

As can be seen from the above, the compounds of the present invention possess the inhibitory activities 
against the growth of vascular endothelial cells and the expression of lymphocyte adhesive factors and the 
detransforming activity by ras gene, and inhibit the cell growth and are effective on inflammation and tumor. 

Claims 

1. A compound of the formula (I) 



67 



EP 0 570 594 A1 



2 I I 
R 0-N-CO-X-tA]-Y-N-B-A 



(I) 



wherein [A] represents each optionally substituted aromatic ring or aromatic heterocyclic ring; A 
represents hydrogen or each optionally substituted aryl or aromatic heterocyclic ring group; B 
represents a single bond or a bivalent group of -B1-B2-, wherein Bi represents -CO- or - SO2- and'B2 
represents alkylene, alkenylene. alkyleneoxy or alkenyleneoxy; X represents optionally substituted 
alkylene, said alkylene optionally containing a hetero atom(s) selected from O. S or N in the chain and 
further optionally containing an unsaturated bond(s); Y represents a single bond, a hetero atom or 
optionally substituted alkylene. said alkylene optionally containing a hetero atom{s) in the chain and 
optionally containing an unsaturated bond(s); and X and the nitrogen atom adjacent to Y may form a 5 
or more membered heterocyclic ring containing nitrogen atom(s) represented by the formula below: 



It t 
I 
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H\ R2 and R3 each independently represents hydrogen or optionally substituted lower alky! group or 
aryl group or pharmaceutically acceptable salts thereof. 

The compound as claimed in Claim 1, wherein 5 or more membered heterocyclic ring containing 
nitrogen atom(s) is pyrrole. 



36 3. An antitumor agent which contains the compound (I) as claimed in Claim 1 together with a pharmaceuti- 
cally acceptable carrier therefor. 

4. An anti-Inflammatory agent which contains the compound (I) as claimed in Claim 1 together with a 
pharmaceutically acceptable carrier therefor. 
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